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THE CHOICE OF A BOILER. 





Few things are more objectionable than a highly economical 
boiler which is always being laid off for repairs or cleaning. 
Thus the Hngineer in an article on the choice of a boiler. 
Our contemporary puts firet in importance the quality of 
the water as a factor in determining the class of boiler to be 
adopted at any given place, and no doubt there is very much 
to be said for this. Mere salesmen present to steam users 
all kinds of fallacious arguments when trying to get boilers 
sold. One man claims a large heating surface, another the 
number of tubes, the third the very small amount of water 
and the consequent quick steaming, as though the water 
contents made any difference at all when once steam is up. 
Between the many conflicting claims a non-technical user 
can hardly make a proper choice. Sometimes a man will 
buy a given boiler because his brother, who is 20 miles 
away, finds it a good variety, whereas the water in the two 
districts may be altogether of a different order. 

Speaking generally, there are not many waters but what 
can be dealt with by chemists and improved. A water over- 
laden with carbonate of lime can be rendered practically 
non-scale forming by the use of caustic lime. A water, with 
lime sulphate, can be cleared by means of soda ; but sulphate 
of soda remains in solution, and though very soluble, must 
not be allowed to concentrate unduly. Some waters are 
nearly hopeless to treat. Take, for instance, the water 
yielded by the Thornhill Rock, one of the rocks on the 
Yorkshire carboniferous series. This water, when treated 
for scale prevention, will contain, after treatment, a larger 
amount of impurities. per gallon than before treatment, but 
the salts are now more soluble. The water will not scale, 
but it will very soon concentrate to a dangerous degree. 
The concentration of salts is a danger that is far too little 
guarded against, and it is specially trying in locomotives. 

Much more might be done in water treatment than is done. 
Railways especially might pay more attention to the subject. 
We have seen a good water condemned as full of scale 
forming matter, and as causing priming, when as a 
fact it was removing scale from the boiler, and doing this 
with boilers which had previously worked with hard water. 
By suitable timing of the stay of a locomotive at any one 
shed, its boiler can be periodically cleared of scale by simple 


teunabieen to another shed. 


There is, as stated by our contemporary, such a thing 
as fashion in steam boilers. At one time every electrical 
installation was fitted with locomotive type boilers. This 
boiler became fashionable, but it was simply used at 
first because all the early electric stations were temporary 
affairs at exhibition buildings, and the locomotive type boiler 
seemed the best under temporary conditions, but this boiler 
still goes into electric stations often with no regard to the 
conditions of water supply, though with good water it is 
without doubt one of the best and most economical. 

The next fashion was the water-tube boiler, as to which 
one engineer, who really knew better, when gazing into a plate- 
glass shop front upon one such, exclaimed: “Them’s the 
jockeys for me,” or to that effect, as though the water-tube 
boiler was capable of universal application instead of being 
merely a boiler for its suitable environment. Unfortunately, 
however, the water-tube boiler has been made the victim of 
very numerous impossible laudations. Over 13 Ibs. of 
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evaporation has been conferred upon it at least once. The 
power of reducing the gases below the temperature of steam 
in the boiler is yet another. Perfect circulation is allowed it 
without proof, and also absolute safety, though its tubes may 
split—and have done so, to the serious injury of attendants. 
Shell boilers have their thick-and-thin advocates, also, though 
it is often very difficult to instal them in an existing building, 
especially where an architect has hada word in placing the 
boiler space. We don’t see that the steam user is very much 
between Scylla and Charybdis, as put by the Hngineer, in 
having to choose between a hard scaling water and a soft 
water which will corrode. A soft water will not necessarily 
corrode a boiler. If it doso it must be acid, or perhaps 
charged with carbonic acid gas. If acid it should be run 
through a filter of limestone chips, and if charged with 
carbonic acid gas a little caustic lime should absorb this 
(or a little caustic soda), and the lime carbonate will form a 
protecting scale, which if it get too thick can be loosened 
off by letting the soft water act upon it untreated. 

Our contemporary prefers the Scotch marine type boiler 
to all others, and there is much to be said in favour of it. 
It has most of the advantages of the Lancashire boiler, 
but magnified in that it has larger furnaces, and thereby 
should secure better combustion. It has large water 
contents, and is accessible all over for cleaning. It has 
the advantage, if desired, of no external seatings, but it 
is becoming quite usual to give it an outside exposure 
to heat by means of external casings. It has also the 
advantage of height, and thus more than competes with the 
water-tube boiler in respect of floor space, in which the 
Lancashire boiler is supposed to be extravagant. 

The disadvantage of the Scotch boiler is its expense when 
under higher pressure; but in this respect, if a 6-foot boiler 
is safe with }-inch plates, a 12-foot boiler will be safe with 
1-inch thick, and will be four times as big as the smaller 
boiler. Per unit of cross section, therefore, the larger boiler 
need only be of half the weight in its barrel. Thus a 
Scotch boiler shell, 10 feet long by 12 feet diameter by 1 
inch thick, weighs as much, approximately, as a Lancashire 
boiler measuring 20 feet x 6 feet x | inch, and is suited 
for equal pressure, while it has double the internal capacity, 
a fault, no doubt, in the eyes of those who do not believe in water 
capacity, or accumulators, or fly-wheels, or any other form of 
stored energy, though they are willing enough to use coal as 
a source of motive power, instead of relying upon a Solar 
motor, as it appears we, or our near descendants, will require 
to do, when all coal is used up—a period set by a writer in the 
Engineering Magazine at from four hundred to fifteen hundred 
years as regards Europe and America; Asia, Africa, and 
Australia, being left out of account. 

For ourselves, we look to the increase of surface con- 
densing, and possibly the extended use of flake graphite for 
cylinder lubrication as a powerful aid in preventing scale in 
boilers. The weight of water evaporated in a boiler is, 
roughly, tenfold the weight of fuel burned, and the accumu- 
lation of mud and scale cannot but be larger. With 
surface condensation a little hard water can always be 
added if required, and where oil is employed in the 
cylinders we should be inclined to avoid filters and use a 
centrifugal cream separator to get rid of this, 





THE POSTMASTER-GENERAL’S REPORT. 


Ir is doubtless the duty of those who have charge of the 
public finances of the nation to exercise discretion in the 
way of reforms or concessions ; it is seldom, however, that 
the latter are boldly made, but when they are, universal 
satisfaction is expressed and the concessions are seldom a 


financial failure. It is somewhat surprising therefore that 
more is not done than is actually the case. The Jubilee 
reforms in the Post Office can hardly be regarded as other 
than unqualified successes, the public certainly consider them 
so, and even if the financial results had been less satisfactory 
than they actually are, it is certain that the ratepayers would 
not have called indignation meetings in every direction to 
protest against the waste of public money, as it would almost 
appear that the authorities imagine would be the case. 
The Postmaster-General, in his report, states that the 
increases in postal and telegraph revenues during the past 
year, notwithstanding the numerous reforms, amount to 
£278,441 and £104,369 respectively. The expenditure, it 
is true, was £712,808 over that of the previous year, but 
setting expenditure against revenue, the accounts still show 
the very respectable profit of £3,421,125 on the year, if 
nothing be allowed for interest on the capital created for the 
purchase of the telegraphs. This interest has, of course, to 
be met out of ordinary taxation, but the public do not, we 
imagine, grumble greatly at this. 

The result of the diminished rate for the letter post has 
resulted in the growth of the latter being double what it was 
in the previous year, namely, 6°3 per cent. against 3°2 per 
cent. in 1896-97. The parcel post shows a like gratifying 
increase. 

In the telegraph service the extension of the free delivery 
of telegrams to three miles has so far proved satisfactory, that 
although the total cost of the concession up to the end of 
the financial year amounted to £52,000, yet the gross revenue 
derived from additional telegrams is estimated to be £26,000, 
this baing assumed to b3 the result of the advantage derived 
from the concession. 

The reduction in the guarantee required for new tele- 
graph offices has led to an increase of 49 new offices opened 
as compared with those opened in 1896-97. The reductions 
made in private wire rates has also resulted in a substantial 
increase in the demand for such means of communication. 

The erection of the new buildings opposite the original 
St. Martin’s-le-Grand Post Office is a matter of recent date, 
yet, large as these buildings are, they are insufficient to 
meet the rapidly increasing volume of business to be dealt 
with, and the Department has consequently decided to expend 
£200,000 on a scheme which makes provision for dealing 
more efficiently with the increasing work, both postal and 
telegraphic, in the metropolis, and under which better 
accommodation will be provided for the staff. Three new 
buildings will be erected at once. The old building of St. 
Martin’s-le-Grand will be demolished with the exception of 
the outside walls, and within a new structure will be 
erected suited to modern requirements. While the work is 
in progress a portion of the business will be transferred to 
the Mount Pleasant offices in Clerkenwell, to which a new 
wing is being added. These parts of the scheme will cost 
£150,000. The Department has purchased the business 
premises of Messrs. Barnard & Sons, manufacturing silver- 
smiths, Angel Street and King Edward Street, which will 
at once be demolished, and a new building erected on the 
site, which will provide ample dining and cloak room 
accommodation for the staff of 3,000 telegraph clerks at 
St. Martin’s-le-Grand. The sum of £50,000 will be spent 
on this undertaking. As soon as a suitable site can be 
obtained, it is proposed to build a new post and telegraph 
office in the East Strand, where business has developed so 
rapidly in recent years. 

The line to be taken by the Department in view of the 
report of the Parliamentary Committee on the telephone 
queation does not yet appear to be definitely decided, but 
if a bold policy of active competition is decided upon, the 
volume of work to be done will be largely increased, 
especially in the engineering branch of the service. 
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LARGE ELECTRICAL PUMPING PLANT. 





WE illustrate below two large plants which have just been 
completed by the Phoenix Dynamo Manufacturing Company. 
It is believed that they are amongst the largest electrically- 
driven centrifugal pumping plants which have yet been made, 
and the same remark applies to the “enclosed” motors. 
The motors are each capa fa of maintaining a load of 100 
B.H.P. on a circuit of 300 volts at a speed of 690 revolu- 
tions per minute. The armatures are 21 inches diameter, 
and have 254 conductors, wave wound, and connected to 127 


is costly it is also popular, and leads to patronage and increased 
receipts. With ordinary tramways speed is regulated by 
other than economic or technical considerations, such as 
traffic conditions and local circumstances. Then the motive 
power is a large factor indetermining speed. Horse traction 
naturally soon finds its limit of s in the limitations of 
the animal. The speed is thus absolutely limited, apart from 
the possibility of higher speeds under the local conditions. 
On the Italian tramways the maximum speeds are 16, 18, 
and 20 kilometres per hour (9°9, 11°2, and 12°4 miles per 
hour), and these are reduced to 6, 8, 10, or 12 kilometres in 
densely crowded streets and difficult passages, but the com- 





- 





bars in the commutators, so requiring two sets of brushes 
only. The brushes are of carbon, and are mounted in 
holders of aluminium. The machines are compound wound, 
the resistances being: armature, 0°008 ohms; shunt, 115 
ohms, and series, 0°0035 ohms. The electrical efficiency of 
each machine is 98 per cent. 

The pumps are twin series, and are capable of raising 
72,000 gallons per hour a height of 126 feet. 








TRAMWAY SPEEDS. 





INQUIRIES have been made by M. H. Geron, of the Cologne 
Tramways, into the speeds found most suitable on various 
tramways. He has received replies from 21 companies, of 
which eight operate by steam, five by electricity, five by 
horses, one by compressed air, and two by combinations of 
some of the above methods. The replies came from Belgium, 
France, Germany, Italy, and Austria. M. Geron places the 
information he has received in the form of a paper to the 
Permanent International Tramways Union. He divides 
lines into the two classes of suburban and urban, the former 
being usually worked by steam, the latter by horses or 
electricity. Speed is naturally greater on the first class ; but 
must always be dependent on other conditions—such as an 
independent right of way—which leaves speed simply depen- 
dent on technical and economic conditions alone. While speed 





as 





pany think that the official maxima might very well be 
raised to 24 kilometres in ordinary street running, and to 
30 kilometres (18°6 miles) on independent permanent way, 
and these speeds were even proposed by the authorities in a 
measure which, however, did not become law. This pro- 
jected law laid down 24 kilometres as a maximum at any 
point, and there were special rules for falling gradients, 
curves, crossings, and other dangerous points, and also at 
night time. For railways constructed on ordinary roads 
the speed is limited to 30 kilometres, with similar restric- 
tions as to grades, &c., prescribed for tramways. 

The Belgian National Company of local railways limits 
its speed in populous districts to 7 and 10 kilometres, and 
at other parts to 14 and 17 kilometres. Without special 
authorisation the speed of trains outside crowded districts 
must not exceed 30 kilometres to be reduced to 10 when 
passing through villages and towns, and speed must be 
slackened when the approach of a train might frighten 
horses and other animals, and possibly lead to accident. 

The management of the steam tramways of Bologne have 
failed in their application for power to increase speeds up to 
22 kilometres from the present 18 kilometres limit. Other 
Italian lines are limited—at Milan to 18 to 20, Turin 
Province 20, and the steam tramways at Rome, Milan, and 
Bologna to 20 kilometres. All join in the opinion that 
speeds might be increased without additional danger and 
with additional profit. 

At Crefeld, the German tramways are limited to 12 kilo- 
metres in populous centres, and 20 outside, and the so-called 
commercial speed only reaches 12 or 13, with this 20 maxi- 
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mum. Several accidents early in the life of the line caused 
the reduction from the original speed of 15 to as low as even 
10 kilometres, beyond which it only recovered to the above 
12 and 20. 

The author thinks that the Belgian National Company’s 
rules best conform to practical necessities, and the propositions 
submitted to the~ Italian Legislature closely resemble them. 
The Belgian local railway system now includes 1,500 k. 
(930 miles) of lines, and will soon be doubled. 

We are indebted for the information which we have 
abstracted above to the translation of M. Geron’s paper in 
the Railway World. 








TERRESTRIAL MAGNETISM. 





By ARTHUR E. COTTERELL. 





“Ts tHe EartH a Huae MaGnet, o8 MERELY THE RECIPIENT 
oF AN ErHerzat Linz or Force?” 





(Concluded from page 371.) 


Fic, 2 represents some of the lines of force emanating 
from a magnet, 

If now we bring a magnetic needle, s’, N’, suspended so as 
to turn freely, it will take up a position which coincides with 
the lines of force into which it is brought; a second one will 
do the same, subject to variations due to position in line of 
force, and to attraction of the first needle nN’ s’. Or again, 
if we place a piece of iron or other substance capable of 
receiving magnetism near the magnet, it will acquire 
magnetic properties, the direction of the polarity being deter- 
mined by the lines of force and direction of their sign. 

Does not this lead us up to the hypothesis illustrated in 
fig. 3 ? 

Let N and s represent the two poles of a tremendous magnetic 
system with radiating lines of force through space which are 
shown to be few in number for sake of simplicity. Let & be 
the earth, shown on exaggerated scale, moving in space, and 
intersected by a magnetic line of force, s’ Nn’. The polarities, 
N and s, are only illustrative of magnetic sequence in a 
general sense. For convenience we use the term N and x, 
taking our earth geographically. 

From what has preceded we can readily understand that 
the earth may become magnetic from the fact of its lying in 
some huge magnetic lines of force. It might be objected 
that the earth as a whole is not entirely or equally distributed 
with substances capable of magnetism, but this argument can 
be met in several ways. Firstly, all substances may be more 
or less capable of magnetisation, though not of exhibiting it 
when in comparatively minute fragments, or in the second 
place, owing to the quantity of iron in the earth’s formation, 
generally the magnetism is exhibited in the earth as a whole. 

It might be suggested that the daily rotation of the earth, 
or its axis, would cause this hypothetical line of force to shift 
considerably around the poles during each day, to say nothing 
of greater variations during the year. 

Well, we know that there are daily and yearly movements, 
but these only tend to confirm the theory suggested. At 











first thought the suggestion that the magnetic axis would 
shift round the geographical poles, appears to be a very 
serious objection indeed, but happily it is capable of being 
dispelled, and in this way :—It has been suggested that the 
theatres of the great magnetic force are situated at enormous 


distances in space. Let us now remember that the nearest 
known star, Alpha Centauri, is calculated to be situated at 
no less than 20,000,000,000,000 miles from this globe of 
ours. If we could transplant ourselves through the realms 





of 8 to that star and then look in the direction of the 
earth, the latter would be imperceptible, indeed, it has been 
calculated that the whole radius of the earth’s orbit round 
the sun, nearly 93,000,000 miles, would be hidden by a 
thread .); inch diameter held at €50 feet from the observer's 


eye. 

"This reflection renders it easy to regard a magnetic line 
of force as intersecting not a portion of the earth merely 
but rather a planetary region, and if this be so it must 
necessarily follow that there will be some culminating point 
or path which in our case approximates to the known 
magnetic poles. We must not regard the lines of magnetic 
force as a series of infinitesimally fine lines, but rather as a 
system of diffused lines, which they really are, creating a 
magnetic direction in their aggregate, rather than by the 
directive force of any individual line. 

Regarding daily variations, Prof. 8S. P. Thompson says in 
his work, “Elementary Lessons in Electricity and Mag- 
netism,” page 120, “About 7 a.m. the compass needle 
begins to travel westward, with a motion which lasts till 
about 1 p.m.; during the afternoon and evening the needle 
slowly travels back eastward until about 10 p.m.” After 
this it rests quiet ; but in summer time the needle begins to 
move again slightly to the west at about midnight und 
returns again eastward before 7 a.m. He goes on to say 
that these delicate variations “are never more than 10’ of 
arc,” and “appear to be connected with the position of the 
sun; and the moon also exercises a minute influence.” 








It would be interesting to any readers to construct and 
and examine these phenomena on a similar form of chart to 
that described in my earlier papers on “ Electrical Earth 
Currents Viewed Astronomically ” before referred to, Take 
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a piece of paper or cardboard of any convenient size, and 
sketch out the longitudinal and latitudinal lines of the 
Northern Hemisphere, mark thereon the positions of the 
North Pole and of Greenwich, and around this hemisphere 
mark out the 24 hours which represent day and night. 

If the hemisphere is now cut out so as to leave the dial of 
24 hours, and the former is pinned axially toa board so as to 
enable it to be rotated within the area of the dial, it is easy 
to compare the relative position of the north magnetic pole 
at various hours of the day, and this experiment is full of 
instruction and coincidence with the effects laid down by 
Prof. Thompson. ; 

Fig. 4 illustrates the north magnetic pole as having 
approximately reached its westward position at 1 o’clock, and 
the other positions indicated by Prof. Thompson will be 
found to practically coincide. 

It is now desirable that we should remind ourselves that 
the magnetic declination varies between summer and winter, 
viz., 12’ in the former and 7’ in the latter. In this connec- 
tion we shall do well to remember that the distance between 
the two extremities of the earth’s orbit of revolution round 
the sun is computed to be about 186,000,000 miles. 

With regard to the question of the variation of thedirection 
of the earth’s magnetism, as induced by the suggested line 
of force, it shonld be remembered that there are two other 
important movements, independent of the rotation and revo- 
lution of the earth. I refer to the precession of the earth’s 
axis—a conical. movement, which completes a revolution in 
25,867 years, or thereabouts—and to the nutation due to 
the.moon, another conical movement of about 183 years’ 
duration.. Then, again, we must consider that there are 
certain motions belonging to the stellar or siieresl system 
which cover countless ages. Oar sun himeelf is believed to 
be dashing through space in the direction of the constellatior, 
Hercules, at the terrific rate of 150,000,000 miles per annum, 
carrying in his wake the train of planets and satellites which 
revolve around him in corkscrew fashion. 

Each and all of these command consideration, and the 
author has no doubt that in the mean of their total effects 
will be found the true cause of the variation to which terres- 
tial magnetism is heir. : : 

Amongst other questions which arise we notice the fol- 
lowing :—Where are the centres of magnetic force? What 
are the limitations of space, or rather, perhap,; space as 
occupied by celestial bodies, and what is magnetism? This 
question is, however, as difficult as another, viz.: What is 
electricity ? to which no satisfactory answer can yet be given. 
We know how to handle electricity and magnetism, and to 
gauge their powers, but we cannot describe their nature. 
This lack of knowledge, however, does not hamper our prac- 
tical applications, nor does it hinder the study of magnetism, 
or rather its effects. A careful survey of magnetic declina- 
tion, inclination and force, should reveal the first, and afford 
some suggestions of the second. 





ELECTRIC MOTORS IN A TANNERY. 





A NEW application of electricity as a motive power has 
recéntly been adopted in the tannery of Messrs. Dunn Bros., 
Cork, Ireland. Of late years, in the early stages of the tanning 
rocess, steam-power has been largely used to agitate the 
eather suspended in tanning liquor, the object being to pro- 
mote the tanning. Various mechanical appliances have been 
adopted. The American rocker system, so largely used in 
the United States, has been for years in operation at Messrs. 
Dunn’s tannery, the necessary motion being given by eccen- 
trics on a shaft driven by a steam engine. Each rocker 
consists of a strong wooden frame at the top of a tanpit, 
supported on pivots, and free to move abont 6 inches in a 
see-saw fashion. From this frame the leather to be tanned 
is suspended in the tanpit, which is filled with tanning liquor. 
When the frame rocks the leather is gently agitakd in the 
liquor. Experience proves that the best results are obtained 
With an intermittent motion. — 
} With the usual arrangement, it is necessary that the start- 
ing and stopping should be done by someone on daty for that 
purpose, and consequently the intermittent motion cannot be 


continued during the night without considerable extra ex- 
pense. In the new arrangement, electricity developed by a 
dynamo driven by a steam engine, is stored in accumulators. 
A clock turns a commutator, which at intervals switches on a 
weak current. Thiscurrent works a relay, which switches 
on the full power of the accumalators to a motor, which 
rotates the shaft moving the rockers. The commutator being 
connected with the minute hand of the clock turns on the 
electricity for some minutes every hour during the day and 
night. In this manner alternate motion and rest, found to 
be so desirable, is automatically produced during the night 
as well as in the day. In this tannery there are 20 of these 
rockers, each capable of carrying 50 butts or hides. 


ne 





The great economy of power obtained by the use 
of electro-motors is very well exemplified in this instance. 
The whole set of 20 rockers contain at the time of test 
about 800 hides or butts worked with 26 volts at the 
accumulators and a current varying'from 14 to 18 amperes, 
or an average of 410 watts, or less than half a unit per 
hour. é 

The motor and gearing have been made by Mr. G. 
Percival, electrical engineer, of Cork, with a special regard 
to economy in working, and possibility of increasing tle 
power if required, by simply adding to the number of 
cells in the accumulator. Attempts of various kinds have 








Fia. 2. 


been made to accelerate the tanning of leather by 

electrical. means; some of these systems, which . have 

been electro-chemical modifications of the tanning pro- 

cess, have been rted in the ExectrricaL Review from 

time toz time. essrs, Dann Bros.’ improvement leaves 

the tanning process unaltered, though capend: The users 
E 
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of thei leather therefore will find it exactly the same as 
formerly in quality, texture, and a ce. It has been 
an objection to some of the new processes that the resulting 
Ew has differed in some of these particulars from the 

ther to which customers are accustomed, and on which 
they have found that they can rely. 

The machinery in this tannery is of the most modern type, 
The electrical system of working the rockers now described 
"Ths phaapusheteed dowels f th 

photographs show the working portions of the a 
ratus. Fig. 1 ig a.view of the dynamo, clock, and iano 
switch in engine room. Fig. 2 shows the motor and portions 
of the rockers (about one-tenth part) over the tanpits. The 
small bell near the motor is rung by the action of the F.M. of 
motor at the instant of closing shunt circuit, and before the 
motor moves, warning men to stand clear of rockers, &c. 





SYNCHRONISM IN WIRELESS TELEGRAPHY. 





Dr. Martin Trerz, of Charlottenburg, has been making a 
series of interesting experiments to determine under what 
conditions a receiver can be tuned to respond only to a given 
rec As Dr. Tietz remarks, it has hitherto been 
impossible, in the Marconi system, to tune a receiver to the 
transmitter, and his experiments ene to supply the expla- 
nation of this phenomenon, and thereby oie further insight 
into the ma that take place in the working of the 
wireless telegraph. 

Starting from the fact that effects at great distances with 
the Marconi system can only be obtained with a coherer 
combined with a long conductor, Dr. Tietz sought to peo 
this by exact quantitative experiments. For nearly all his 
measurements he used as a receiver a thermo-element (after 
Klemencie), or © dynamobolometer (after Rubens), the in- 
tensity being measured by the swing of a galvanometer, a 
method which gives much more accurate results than the 
coherer, As a cource of radiation, the Marconi-Righi 
emitter, excited by a 20 cm. spark coil, was used. A wire 
80 cm. in length was.eonnected to each of the outer balls of 
the emitter, and two wires of the same length were connected 
to the thermo-element. 

Experiments were first tried by varying the distance 
between the transmitter and the receiver, and ascertaining 
the effect by means of the deflection of the galvanometer. 
The curve obtained was found to lie between the curve due 
to radiation from a point, and that due to radiation from a 
wire of infinite length; showing that the electric waves 
followed the same law as radiation of light, and that the 
radiation proceeded from every point of the wires. 

Another series of experiments were made to investigate 
the phenomena of resonance. A transmitter with wires of 
constant length was used ; and a receiver (a thermo-element) 
with wires whose length, L, was varied. When a curve was 


pt 
-— ‘ia Ge | 





Fig. 1. 


drawn, showing the relation between the length, L, and the 
deflection, n, of the galvanometer, a very distinct and short 
maximum was shown when the length, L, was the same as 


the length of the wires on the transmitter. This curve is 
shown in fig. 1. By using a relay of the proper sensitive. 
ness, & receiver may be made to respond only when it is in 
tune with the transmitter, 

Tt now became a matter of interest to determine whether 
any maximum existed. when Marconi’s arrangement of 
earthing one of the poles was made use of. Experiment 
showed, in this case, only a weak intensity, and curve 
drawn gave no indication of the existence of resonance ; the 
galvanometer deflection remaining the same for all lengths of 
the wires on the receiver. 

‘When the coherer was used as a receiver, the results were 
quite different from those obtained with the:thermo-element 
and the dynamobolometer. In the thermo-element and the 
bolometer, heat is produced by the electric oscillations, which 
in.the former creates a thermo-electric force, and in the latter 
a change of resistance. Quite different is the behaviour of 
the coherer and the spark micrometer, which, in their 
action show the greatest similarity to one another. Prof. 
Slaby* considers that the coherer is merely a very fine spark 
micrometer. In the — micrometer the waves must first 
generate sufficient E.M.F. to send the spark across the air-gap 
before any effect is observed. It is a matter of indifference 
how, often this happens per unit of time. Different types of 
transmitters must therefore be used to obtain the best effects 
with the different types of wave indicators. 

Dr. Tietz used the spark micrometer in hig experiments as 
being better under control than the coherer. The intensit 
was measured by the length of the spark in the receiver wit. 
different lengths of wires. This intensity was found to 
increase as the lengths of the wires were increased, but there 
was no maximum point. 

From these experiments it was concluded that resonance 
in the Marconi system was impossible so long as a coherer 
was used in the receiver. On the other hand, the resonance 
effect . was shown to be very well marked with the thermo- 
element and the bolometer. The question now to be answered 
was whether these latter instruments were equally sensitive 
with the coherer. With the instruments in the experi- 
ments, the coherer showed itself decidedly superior in sensitive- 
ness, but Tietz proceeds to show several ways in which the 
resonant receivers can be improved in sensitiveness. — 

The sensitiveness of the bolometer was improved by. using 
stronger currents in the bridge. When the strength of 
current was used, the deflection of the galvanometer of the 
bolometer was 65, as compared with a deflection of 25 in the 
thermo-element. The thermo-element can be rendered much 
more sensitive by combining several elements ‘into a, battery, 
and by increasing the section of-one set of junctions. The 
deflection in this way was raised from 25 to 40. 

Dr. Tietz showed also that the intensity of the radiation 
could be age increased by modifying the Marconi-Righi 
transmitter. For instance, if a number of spark gaps in 
series were used. Wires connected to each ingulated con- 
ductor between which sparks passed, instead of the single 
pair, also increased the effect. A condenser inserted in 
paralled with a spark gap likewise greatly enhanced the effi- 
ciency of the radiator. 

The best radiator was made.by sticking pieces of. bent 
wire in a cake of paraffin, sufficiently close together for a spark 
to The whole was then placed in a valeanite box filled 
with oil. A certain number of sparks per minute, dependiog 
on the capacity, the coi!, &c., was found to give the best 
results. Dr. Tietz considers that still stronger radiation may 
be obtained by using more powerful sources of energy, such 
as may be obtained with transformers and alternating cur- 
rents with condensers in circuit. 

Dr. Tietz was able with his apparatus to transmit signals 
successfully over a distance of 200 m. His apparatas, how- 
ever, could not bz adapted to work a Morse instrument with 
the ordinary telegraphic relay. To get over this-difficulty 
he has devised what he calls the “light relay.” In this 
instrament the reflecting galvanometer, when deflected, 
throws its beam of light on a selenium cell, the current 
through which works the Morse instrument.  Zickler’s 
method of using ultra-violet to cause a spark discharge he 
proposes also to make use of. ‘ 

Dr. Tietz’s experiments are interesting, as throwing light 
on the modus operandi of the wireless telegraph, and may 





© Electrotechnische Zett., xix., p. 562. 


* A. Slaby. “ Funkentelegraphie,” p. 14. 
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point the way to practical improvements of real value. Some 
of his own devices, however, appear to us to be better fitted 
for the laboratory than the field. 





A NEW WATER BATTERY. 





A SIMPLE form of water battery, devised by Mr. Ax 0. 
Longden, has recently been described in the New York 
Electrical World, In this battery the important new feature 
is the zinc plate, which consists of a thin film of zinc 
amalgam, spread over a copper plate which is used as a 
support. The plates are made in pairs by bending copper 
strips so that the two ends of a strip will dip into two 
adjacent vials, Then one end of each strip is amalgamated 
with mercury containing a little zinc. The plate should be 
amalgamated to within about a centimetre of the top, and 
the top of each pair of plates should be coated with paraffin 
or shellac, preferably shellac, to prevent mercury or. salts 
from climbing.. The zinc plate is about a centimetre longer 
than the copper, and stands in a globule of zinc amalgam in 
the bottom of the cell. This globule of amalgam acts as a 
feeder to keep the surface of the plate contioually bright 
and fresh. 

The details of construction are-shown in vertical section 
in the accompanying figure. 
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The . vials used are preferably of the~tube form, with 
straight sidea, thongh the ordinary homceopathic vial with 
contracted neck will answer. Of coutse, for a given size the 
straight form: will accommodate larger plates. . This is a 
matter of importance if the battery is to be used ona 
closed circuit. For electrometer or condenser work the vials 
may be the smaHest size obtainable and the plates may be 
made of copper wire. Wi 

The following data will enable the reader to judge what 
size the cell should be for any required work :— 








Size of vial. | Depth of water. | Width of plates. | — 
7 x 35 cm. 2 cm No. 14 wire. | 2,000 ohms. 
ae lee 35 7 mm. Tp.» 
4x6 , 45, 19. 1 : 
hg i a 55 | 16, | 60 


| 





Of course the’ resistance may be varied by varying the 
strength of the solution. The above results are for a 1 per 
cent. acid solution. A stronger solution may be used with- 
out bad results, if the tops of the vials are coated with 
shellac to keep the salts from climbing. If the battery is to 
be used only on open circuit the strength of the solution 
may just as well be reduced to ;},th of 1 per cent. and then 
there will be no trouble about climbing salts. 

As the water evaporates from the cells it shonld be re- 
placed with pure water, not with the acid solution originally 
used, otherwise, the concentration of the solution will 
increase. It is not a very difficult matter to seal the 
cells and thus prevent evaporation entirely. 

The E.M.F. of these. cells is a little more than a volt. 
Usually about 1°08 if the cells are carefully set up. 

In amalgamating the plates it is important to avoid 
getting any mercury on the end which is to be used as 
copper. Ocherwise, the E.M.F. will be greatly reduced. It 
may be well to remark that althongh the end of the plate 
which is to be used as zinc must be perfectly clean hefore it is 


amalgamated, an ordinary layer of oxide on the copper end 
will do no harm whatever, and it will greatly reduce the 
probability of accidental amalgamation. 

Of course, such cells as these will polarise rapidly if they 
are over-worked, but they also recuperate quite rapidly. 

The chief value of this cell lies in the fact that in weak 
solutions the zinc arrangement is practically permanent. 
The E.M.F. never falls below its normal value unless polari- 
gation is allowed. 


b ————————__———_—_____ I 


REVIEWS. 


The Electrical Engineers’ Central Station Directory. 
London : Biggs & Son. 


Central station engineers cannot yet complain of the lack 
of attention that is paid to the statistical side of their under- 
takings. Moreover, it is to be said to their credit that they 
have not yet tired of giving information. _ 

There are published annually three distinct seta of statistics 
devoted to central stations, each of which is no doubt thought 
better than the others, but the publication under review is 
certainly the only directory which gives itself up entirely to 
recording the details of central stations and allied under- 
takings. Not only are the chief engineering features given 
minutely, but the financial returns of many works are set 
forth. There are also Board of Trade regulations under the 
Electric Lighting Act,°a list of electric tramways, bio- 
graphical notices of prominent central station men, and a 
useful list of advertisers. The information is very full, and 
the publication ought to prove of considerable use. 





The Mechanics of Machinery. By A. B. W. Kennepy. 
Third Edition. London: Macmillan & Co., 1898. 


This is essentially a book for studente, and, perhaps, for 
some draughtsmen, and it was the author's intention to 
provide for the practical man as well as the student, for 
which purpose he has adhered, with much apology, to the use 
of the pound, and spent & good deal of s in showing how 
wrong it is of him to do so, yet that its retention is 
necessary. He seems to have done this in fear and trembling, 
as in the midst of a very Bashan of terminology bull pedants. 
We are, after all, very much inclined to doubt the value of 
such books as this, save as drilling for the student. The 
author has confined himself entirely to the mechanics of 
constrained motion, and, except in two cases, the Tower 
engine and the Hooke joint, to motions in one plane. 

With a thorough mastery of all that this book can teach 
to a man as a student, he should be well equipped for any 
problems that may come to him in practical work. At the 
same time the mental training in mechanics can never 
replace that particular gift by some men in devis- 
ing mechanisms for effecting given objects with a minimum 
of parts. Actual machine design is rather a question of 
reducing to the smallest number of parts, and we once heard 
the chief draughtsman of a railway, state that he did not 
think much of a certain designer, for the man had used 
seven pieces where he himself had found two to be sufficient. 
Possibly a good grounding in the mechanics of machinery 
would have prevented this, or it might have at least im- 
proved the design. 

In actual practice the number of mechanisms to be 
dealt with by any one man is comparatively few. The 
idea that in practice the young student will encounter 
tremendous problems is a very mistaken one. Few 
machines are really complex. The headstock of a self-acting 
mule is, to look at casually, about the worst bit of machinery 
to be found, yet if taken in detail it resolves itself into a 
series of very simple devices united by trains of wheels to 
give definite timing, and very much the same may be said 
of other machinery. Thus in the Jacquard loom, producing 
elaborately fi fabrics, there is a great simplicity about 
the mechanism. 

No doubt this book will be valuable to the student, but we 
venture to say it would be more so if to every mechanism 
explained, there could be given an example from practice 
showing how and why the motion has been employed, and 
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where it has been perhaps modified to suit a certain end. 
The skew bevel wheel, for instance, is working by millions in 
this country, yet comparatively few know of them. Screw 
wheels again have come into use considerably with the gas 
engine. No reference to their use is to be found here. 

Perhaps the best chapters are those on parallel motions 
and on the dynamics of mechanism, this latter seeming, 
however, somewhat outside the scope of the book. Indeed, 
it scarcely seems to us that there need have been any con- 
sideration of forces, and weight and mass, in a book 
professedly dealing only with constrained motions. We 
should stat? that this is the third edition of the book, and 
a few errors have been corrected and emendations made in 
the text and figures from the original edition. We should 
like to see a took from the pen of Prof. Kennedy dealing 
with mechanism, but of a more practical kind, and combining 
with actual examples a plain and practical treatment. 





BRITISH ASSOCIATION FOR THE ADVANCE- 
MENT OF SCIENCE, BRISTOL, 1898. 





NOTES ON THE ELEOTRIC LIGHTING SYSTEM AT 
BRISTOL, WITH SPEOIAL REFERENCE TO AUXIL- 
IARY PLANT. 


By H. Farapay Proctor, City Electrical Engineer, Bristol. 
Read before Section G. September 12th. 


In the following paper it is proposed to give a mere outline of the 
electric lighting undertaking at Bristol, and the results of the work- 
ing of some of the auxiliary plant. 

The electric lighting works at Bristol are the property of the 
Bristol Corporation. Alternating current is supplied to private 
eat and continuous current is used for the public street 
ighting. : 

At the present time the whole area equi’ is supplied from one 
generating station, which has a water frontage to the Floating 
i and is situated at Temple Back, well within the area of 
supply. 

The engine room and bciler house both extend the length of the 
building, and adjoin one another. The coal bunkers wg ee wedge- 
— piece of land between the boiler house and the Floating 

rbour, 

There are 12 Lancashire boilers; three of these are 24 feet x 8 feet 
diameter, and the other nine are 28 feet x 8 feet diameter, all work- 
ing ata pressure of 125 lbs. The boilers are all fitted with coking 
stokers, mechanical elevators, ‘and conveyers, driven partly by steam 
engines and partly by electric motors. An economiser has been laid 
down recently. Twochimneys are d between the third and 
fourth boiler and adjoining the twelfth boiler respectively. Welsh 
pea-sized coal is used, and is delivered from the barges which come 
alongside, over a weighbridge, direct into the coal bunkers. From 
each boiler a single 5-inch steam pipe leads through the engine room 
wall to the steam ring-mains. 

The main engines are all of the Willans central valve type, and 
— in size from 100 to 700 I.H.P., the aggregate horse-power being 


700. 
Alternators with revolving disc armatures are direct coupled to the 
engines, and run in parallel with one another. 
‘our dynamos, each giving 80 amperes at 600 volts, are used for 
arc lighting and for driving the station motors. Two dynamos, each 
giving 500 amperes at from 100 to 130 volts, and a small battery of 
accumulators, supply ths exciting current for all the machines, and 
also energy for a portion of station ae 

The main switch! are of double-pole type, and will probably 
be soon replaced by single-pole boards, when the outer conductors of 
the cables will be earthed. 

A new arc lighting switchboard has just been introduced, the 
arrangements providing for the coupling of any of the 18 new arc 
circuits on to any of the four dynamos. This switchboard is parti- 
cularly come. each circuit requiring only 34 inches of the length 
of the . ‘ 

Eighteen high tension feeder cables run direct to transforming 
stations. The distribution of energy to customers is on the three-wire 
system by triple concentric cables, the low pressure system being 
divided into t istinct networks. “ 

There are about 130 miles of cables, all of which are lead sheathed 
and steel armoured. These are laid direct in the ground, bein 
loosely covered with common bricks as a guard against acciden 
injury by picks or other road tools. . 

The street arc lamps are arranged with 12 lamps in series on 
— circuit, all the circuits being run in parallel on one or more 

ynamos. 

There are 38 sub-stations, which, with the exception of a few of 
those originally laid down, are all constructed under the footways, 
their dimensions being 12 feet by 6 feet by 6 feet 6 inches deep. 
They are built of brick with cement, the walls being 1 foot 6 inches 
to 2 feet thick; the ventilation is by means of two 6-inch pipes— 
inlet and outlet—connected to a small divided box with vertical 
gratings set against or let into the nearest external wall of adjoining 


premises. No trouble from gas or sweating has ever been experi- 
enced since the adoption of these arrangements. 
’ Norz.—Five of the 38 sub-stations are not yet working. 

A considerable amount of machinery has been added during the 
past few months. : 

The following are the results of trials made with sundry of the 
auxiliary plant :— 

In all cases the steam consumption has been ascertained by con- 
densing the exhaust steam and weighing the water collected, and the 
rerults of the pump tests Lave been reduced to show the steam con- 
sumption per horse-power-hour.of work done, such being calculated 
frcm the volume of water, and the pressure at which it was 
delivered. 

For the purpose of facilitating comparison, the results of electric- 
ally driven plant are given in pounds of steam consumed, 32°0 lbs. of 
steam per kilowatt-hour, or 23 87 lbs. per E.H.P.-hour being allowed, 
that being the steam consumption of the smallest generating plant 
used in the station. 

Feed Pumps.—Steam pump, capacity 4,000 gallons per hour, and 
electrically driven pump of the same capacity. The steam pump is 
compound duplex, direct-thrust, non-condensing. It has been in use 
about five years, and is in good repair. 

The motor pump is a three-throw feed pump, driven by a 600-volt 
continuous current motor, running at 650 revolutions per minute, 
with speed reduction by cotton ropes and a pair of spur wheels, the 
ratio of reduction being 12 9 to 1. 


The results are :— 
At Fort Loap. 


Steam pump 98 Ibs. steam per B.H.P. 
Blectris pump 43°2 lbs, steam per B.H P. 


At 4TH Fort Loap. 


Steam pump 252: lbs. steam per B.H.P. 
Electric pump 245:4 lbs. steam per B.H.P. 


In this trial at 4th load the steam pump was run slowly to reduce 
the output, but the output of the electric pump was reduced by the 
opening of “ bye-pass” or “ relief ” cocks, the pump being run at full 
speed. On red the speed of the electric motor 25 = cent. by 
lowering the armature voltage, the efficiency at partial load is very 
much improved. At about ? full load, with all three plungers of the 
pump doing work, the steam consumption is 35 lbs. per BHP. At 
about 4 load, with two plungers doing work, the steam consumption 
is 44 lbs. per B.H.P. At about 3 load, with only one plunger doing 
work, the steam consumption is 74-lbs. per B.H.P.,and when running 
light the total steam consumption is 66:25 lbs. 

Daring these four trials the ? speed was maintained, the delivery 
being again regalated by the bye-pass cocks. 

On lowering the speed of the motor still further by reducing the 
armature voltage to 100, the efficiency at a low output is again im- 


proved 

At 4th of full load, the pounds of steam per B.H.P. = 68°4, being 
only 27 per cent. of that consumed by the steam pump at correspond- 
in 4 light load. 

The conclusions arrived at are :— 

1. The motor feed pump will work with from 27 per cent. of th 
steam consumption of the steam pump. . 

2. The output of a motor pump should be controlled by regulating 
the speed of the pump, the employment of bye-pass nts resulting 
in the loss of much energy. 

3. With a motor-driven feed pump, where the motor runs at 580 
revolutions per minute, and the pump at 45, an efficiency of 67 per 
cent. can be obtained. 

Donkey Pumps.—Steam and motor-driven pumps. The steam pump 
is duplex, direct thrust, non-condensing; its _~ is 2,500 gallons 
per hour, pumping against a head of 41 feet. e pump has been in 
use about five years, and is not in good repair. 

The electric pump is a 5-inch centrifugal pump, driven direct by 
a 600-volt motor, at 400 revolutions per minute. Its capacity is 
25,000 gallons per hour, pumping against a head of 26 feet 6 inches. 


The steam pump consumes 544 lbs. steam per B.H.P.-hour. 
The electric ” 95°5 ” » ” 


It will be noticed that these pumps are not directly comparable, 
their capacities being very different, but the steam consumption is so 
very much less with the electric _— as to indicate somewhat the 
comparative efficiency of the two kinds of plant. 

The efficiency of the 5-inch centrifugal motor pump with a head of 
26 feet 6 inches is found to be 25 per cent. 

Centrifugal Circulating Pump.—Steam pump, capacity 2,300 
gallons per minute, and motor pump of the same capacity, both 
working against a head of 15 feet. » 

The steam pump is a 12-inch:centrifagal pump, coupled direct to 
a vertical compound condensing engine, wor! at 210 revolutions 
per minute. 

The motor pump isa 12-inch centrifuga! pump, direct coupled to a 
600-volt motor running at 400 revolations per minute. 

The result of the trials show that the— 


Steam pump takes 90°6 lbs. steam per B.H.P., and its 
efficiency is oF +5 a sen eS eve 
The motor pump takes 48°26 lbs. steam per B.H.P., 
and its efficiency is... ‘as See ae es ao 
Mechanical Stokers Driving (by steam and by electricity).—An 
elevator, conveyer, and the stokers.of seven boilers are driven by a 
vertical non-condensing engine through a belt and one pair of spur 
wheels, the speed reduction being in the ratio of 124 to 1 of the 
stcker shaft. 
An elevator, conveyer, and the stokers of five boilers, all of the 
same make as those above mentioned, are driven by a 600-volt motor, 


25 per cent. 
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through a belt and with worm gearing, the speed reduction being ia is very small, being about 1fd. per 1,000 gallons separated. The 
to 1. separator is one of the usual types employed for dairy purposes, and 
The whole of this latter apparatus being quite new, it is probable has a Laval steam turbine attached ; its capacity is 400 gallons per 
that during the trial it worked rather more stiffly than the older hour, 
steam-driven gear. When separating 400 gallons per hour, the steam consumption is :— 
To work the elevator, pomear yt. and the stokers of five boilers, the 
a 


engine indicated 4 H.P., total steam consumption of* lbs. When driven by the steam turbine... 220 lbs. per hour. 
= aie absorbed 4°5 E.H.P., with a total steam consumption of ” ” motor... .«. 376, » 
Feed Water Filters.—A considerable amount of difficulty has been As the separator, when worked by the motor, was driven by means 


experienced in efficiently extracting the small quantity of oil found of a leather strap, and the steam turbine was not disconnected, it is 
in the condensed water. A low pressure filter, in which coke and probable that, with direct driving, the cost of separation can be 
wood shavings were employed, was first used. A high pressure filter, reduced to below 1d. per 1,009 gallons. , 
packed with sawdust, is now employed, and also a centrifugal cream The separation is so perfect, and the power required so small, that 
—- filtration by centrifugal action is thought worthy of careful attention 
e centrifugal separator is found to extract the oil most perfectly, and further development. / 
and when driven by an electric motor, the value of the power absorbed Tables, giving details of the foregoing trials, have been prepared, 
—— es but their rehearsal would be tedious, and, therefore, no further par- 
* This result could not be made, owing to this steam plant not ticulars have been included in this paper than necessary to show the 
being available for testing purposes; the new electric plant not being actual comparative results, and the general character of the station 
out of contractor’s hands. in which such results were obtained. 





Srzam Fexup Pomp. 
Type.—Duplex, direct thrust, double-acting, non-condensing. 




















Pumping capacity.—4,000 gallons per hour. Pump plungers.—Four, 47-inch diameter. 
cylinders. Compound tandem: 2 H.P., 5-inch diameter; 2 Sipuiee-0 leckon i , 
L.P., 8-inch diameter. Normal speed.—59 complete cycles per minute. 
oe ees i ae SOTA LI PTT rod 
1 | | Steam consumption per hour in pounds. | i 
Per cent. of Speed per ore | ousme seas | Wilk ee ee ean Efficiency. 
— | Total. | Per BH.P.| Per LHP. | LHP. 
130 62 5,230 | 125 | i | ver | goo | 15 | .. | 
130 62 5,230 | 125 . | 7697 | 760 | 9965 eo. | 
128 59 | 61m 125 we | 7471 666 | «68913 |, 
18 13:9 730 | 130 1612 111 279 | 2524 nee 
16 13°18 636 1380 a 243 «=| 2519 aa | 
Moror Fzzup Pump. 
Type.—Three-throw driven by 600-volt continuous current motor with double reduction gear. 
Capacity.—4,000 gallons per hour. Motor.—Bar armature, simple horse-shoe magnet type, separately 
Plungers.—3 inches by 54 inches diameter, 5-inch stroke. excited at 100 volts. 
Speed.—Motor 800 revolutions per minute. P ‘ F 
» —Pump 62 strokes per minute. The pump has bye-pass cocks connecting the deliveries with the 


— — 10 inch: ——e pulley, 14 inches diameter, | common suction by which the amount of water to be pumped can be 
ven 3 feet 10 inches eter; 2 spur wheels, drivin lated, the pu parental 
25 teeth, driven 112 teeth, 1} inches piteb. sd regu , the pump speed being 















































| | | Lbs. of steam per hour. | 
Per cent. |Armature! Galls. | | | | ————_— | Effici Lbs. press. 
Vy | Speed. | ae | of ta cnn | m... m ae | EHP, | BHP, | per cent. at delivery. 
| | Total. Per B.H.P. 
por be af | | eee 2 
| | | | | 
111 si 635 | ‘4,440 520 | 11,340 | 1180 | 159 | 88 380 | 431 55 4 170 
19 800 600 768 540 8,372 | 8,912 | 12 | 117 285 | 245 10 130 
9 800 600 360 533 | 8052 | 8585 | 115 | ‘55 275 | 503 5 130 
0 800 600 ove | 520 | $105 | 8625 | 49 ove 116 | eee eee eee 
Pressure supplied to armature reduced 25 per cent. 
80 576 445 3,200 | 585 | 5487 | 65972 | 80 | 541 | 191 | 93593 68 145 
57 579 445 2,271 585 | (4,495 5,030 7 371 | 162 | 437 55 140 
27 584 445 1,088 | 535 | 3,271 3,806 | St | 16 | Is i- Tr 32 130 
0 588 4470 | ws 585 | 1,605 oe |. Se le ae tO OT! Cw i sa 
Pressure supplied to armature reduced 83 per cent. 
14 | 111 | 100 | 556 | 535 | 1,200 | 1,735 | 282 [| ‘81 | 655 | 684 | 35 |, 125 
Stzam Donxzy Pompe. 
Type.—Duplex, direct thrust, non-condensing, double-acting. 
Pumping capacity.—2,500 gallons per hour. Suction.—8 feet. 
Oylinders.—2 H.P., 3 inches diameter. Delivery.—33 feet. Total head 41 feet. 
_ Plungers.—4 H.P., 4 inches diameter. Note.—A higher load than 74 per cent. cannot be obtained. 
Stroke.—6 inches. 
| Steam consumption rer hour, nee | einioinas 
‘ Gallo | | ciency. | otal heac 
“failioeds | Sbinnee | Berhour | LLP. | BALP. | aur. | sien) “eter 
ere i | Total. § Per B.H.P. | Per LHP. —_— | frietion. 
74 65 1,850 | 18 ‘39 240 6138 | 134 21°38 % 41 4.79 
67 55 1,668 | 15 | "35 ig |. ee CT Oe | 232% | r ) 4179 
55 48 1,379 13 *29 147 505 | 111 200% | 41 4179 
| ! 
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5 CunrrirvucaL Moror Pomp. be 
Type.—5 centrifugal pump driven direct by a 600-volt continuous current motor, separately excited at 100 volts; speed, 650 revolutions per eo 
minute; suction, 7 feet 6 inches; delivery, 19 feet. Total lift, 26 feet 6 inches; suction, 54 inches diameter; delivery, 5 inches diameter. at 
Pipe friction at 21,000 gallons per hour 1°86 feet head, and is aljowed for (28:36 feet head). pr 
; : ' si Lbs. of steam per hour. Efficiency. tri 
Setives nee wear Bs md : date. Watts total. _. pen aaa | B.H.P. ap 
Total | PerB.H.P. BLE. 
| | by 
Pa Se a ig eae tee bes Ry « < | ha 
25,222 658 9,375 10,033 13°45 3 33 | 321 | 96 4 | 248% alt 
20,930 658 8,100 8,758 11°74 30 280 933 255% en 
211,450 658 8,100 | 8,758 11:74 293 | 280 96, | 25 0% ‘ 
20,400 658 8,200 | 8,858 11 87 292 283 $69 246% wi 
0 €58 1,872 | 2,520 3:38 oie | 108 we ne the 
| col 
= ; He : . Coe eee ek SA ae, ps 
80} 
12-tncn StmamM CENTRIFUGAL Pomp. ! 
Type.—12-inch centrifugal pump, pumping capacity 2,300 gallons per minute, driven direct by a vertical compound condensing engine. 
Engine.—Cylinders, 1 H.P. 6 inches diameter. Pump.—Suction, 8 feet. a 
me 1 L.P. 12 inches diameter. Delivery, 7 feet. r 
Stroke, 7 inches. Total head, 15 feet. tan 
Speed, 210 revolutions per minute. hat 
wh 
J.bs. steam per hour. | Efficiency. con 
Speed. ee LH.P. BHP. —-— —————--—---—— °° BHP. apy 
| Total. Per B.H.P. | Wr 1H. ton 
| = : : peat a y 
2.9 | 2,008 36°25 913 a i ne the 
| om ne om 846 926 25°2 per cent, ene 
| ” ” » 821 90 ” ” fal 
i “ . 821 90 . a i 
. ‘ 813 . 89 oe . 
” »” ” 813 89 ” ” pes 
. ° . 846 92 6 a * ya 
” : . 831 91 no” ~ 
” ” ” 831 91 ” » at a 
comcast lta egies — im = the 
dim 
12-tncH CanTriruGaL Motor Pump. ene: 
Type.—12-inch centrifugal pump, driven direct by a 600-volt continuous current motor, separately excited, at 100 volts. Speed, 400 per a 
minute. Suction, 8 feet. Delivery, 7 feet. Total head, 15 feet. Capacity, 2,300 gallons per minute. the 
| Pounds steam per hour. sn: an 
i spear oth Watts Watts Watts | E.H.P. | 5 ad 
go mor | exciting. armature. Total. | absorbed. BuP, | ane SA a Sask § eee po 
» hi ; isis sure 
fe ———_————_|- =| reece obta 
2 274°25 1,°00 15,660 16,669 ree, 22 33 1034 499 48 26 46 3 per cent. on 
In 
MecuanicaL SrokerR Dgivina. electric currents, Ohm’s and Kirchhoff’s laws, and which nae ot pern 
A chain and bucket elevator, a worm conveyer, and the mechanical ae prey ag rv lol some, Weler'y, Amgearn, ae ; Pie 
stokers of seven Lancashire boilers are driven by a non-condensing In no other domain of human activity has it ever been possible dout 
vertical engine —> leather belt and one pair of spur wheels, to attempt the solution of problems with an equal certainty of bein; Ww 
the speed reduction being in the ratio of 12'5 to one of the stoker able to criticise the proposed methods by the light of well-otablished adva 
shaft. scientific rules, and of avoiding unnecessary trouble and expense when pow 
Speed per minute, LHP, these rules showed an error in the reasoning. At 
200 «.... +Enginerunninglight... ... ... ‘60 This facility of results accounts for the rapidity of the mov: 
» andshaftingonly ... ... 272 progress of electrical en ,and for the variety of purposes they 
is »  @ndconveyer ... 328 to which electricity is nowadays applied. Among these trans- If 
” ” » and mission of power promises to become one of the most important, there 
seven pairs of stokers ... ... 467 and it may not be uninteresting to study its development a little more be th 
It therefore appears that the power absorbed by the sundry parts in —_— gh telegraph instruments and indicators’ belong al 
Fy ee R ’ 
of the plant is as Sollows : strictly , to this branch of the subject,  egratan “ trans- wher 
Speed per minute. LHP. mission of power” is usually only applied to cases where electric Ay 
200 .,. Engine running light ... 6 motors are employed to convert electrical energy into mechanical the y 
16... += Shafting ,, aa motion. _—_ ; é ae 
Elevator and worm loaded ... ... ‘56 The first important development took place in connection with brou 
Seven stokers (14 fires, all plungers electric tramways starting from the circular line exhibited phase 
and fire bars working) ...—... inc Bestia by De."Worner Eiemene te 1079. WHR coe pemmaat expesi- pi 
epee . . eae aes = 3 ence there is no well on the advan‘ te) on 
ally-ariven stoker plant not being out of the contractors hands. "in the streets of towns and their suburbs, and there is little doubt first « 
that in the near future horse and steam tramways will disappear In 
everywhere. arma 
Up to now cable traction has held its own in all cases, where magn 
Gevined bo overcome Gagh gradients with the atp of ‘eecteie stern, we 
e to overcome suc ts C) ic motors, 
TRANSMISSION OF POWER BY ELECTRICITY. and in this field the ultimate triumph of electricity is also assured. forme 
By ALEXANDER SIEMENS, This great success on tramways naturally led to attempts to very | 
Read in Section G , move the trains on the railways by means of electric locomotives, and _On 
eee oo Sets Oy Rahener Sae it is well known that even the heaviest goods trains can be drawn by simp! 
Tax greatest achievement of the century which now approaches its electric motors as well as by steam locomotives. It would be a fallacy, tenan 
close is the intimate connection that has been established between however, to deduce from this fact the conclusion that it would be insuls 
science and practice, the effects of which are noticeable in every advantageous to replace the locomotives on all a oe by forms 
feature of modern civilisation, and in none more than in electrical electric motors, as the feasibility of such changes depends ultimately efficie 
engineering. only on economical considerations. The changes —{ be technically variec 
_ A little over 30 years ago the dynamo-electric machine was possible, but an alteration can only be introduced if a saving in motor 
invented, which made electrical engineering of practical utility; but ex is thereby effected. As 
long before that time the laws of nature had been discovered by i governs not only electric traction, but the whole curre! 
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the economical aspects of a problem after its scientific features have 
been examined and found to be based on sound % 

In the case of transmission of power there are factors, 
common toall systems, which determine the cost of the motive power 
at the place where it is utilised, and thereby indicate what is the 
proper system to use. : 

The first factor is the source of the energy that is to be dis- 
tributed ; ~ stilising they means of transmitting; and the third the 
apparatus for utilisi e energy. 

Pith regard to the first point, the electric system is hampered 
by the fact that the available mechanical energy, however produced, 
has to be converted into electrical energy, and such a ormation 
always involves losses, which are avoided where the mechanical 
energy can be applied direct to the means of transmission. 

As the cost of generating electricity decreases up to a certain point 
with the increase in size of the dynamos, it is destrable so to arrange 
the whole system that the units of the generating machinery can be 
constructed large enough to give the most economical results, and so 
to choose the site of the Gee ain Ot all the necessary 
supplies can be obtained in the cheapest manner. 

In spite of the drawback mentioned above, electric transmission of 
power is applicable, in a great many cases, on account of the unques- 
tionable superiority of the means of distributing electricity over the 
means of dealing with any other form of energy. 

The ease with which the carrent can be carried over a long dis- 
tance, the certainty. with which the losses can be determined before- 
hand, and the flexibility of the conductors, constitute advantages 
which no other system presents, while the inevitable loss of the double 
conversion, added to the losses in the conductor, militate against the 
application of electricity in cases where the source of power and 
the \ aeaeeae for utilising the same can be brought close 
together, 

As the efficiency of electric motors has been accurately determined, 
there is no difficulty in predicting how much of the mechanical 
energy produced by the original source of power is available for use- 
fal purposes, and it is easy to ascertain from time to time that the 
desired electrical conditions are maintained. 

It is well known that over 84 per cent. of the indicated horse- 
power of a steam engine is available at the terminals of the dynamo 
in the form of electrical cnonay, cud that electric motors will pro- 
duce over 90 per cent. of the electrical energy supplied to them in 
the shape of mechanical power. These high efficiencies were obtained 
at a comparatively early period, and it was, therefore, obvious that 
the main advancement in the electric system must be sought in 
diminishing the cost of the conductors without increasing the loss of 

duriog tranémission. 

Guided by the teaching of science, nearly all inventors have 
attacked this problem by ing an increase in the pressure of 
the current in one form or another. Under the impulse of this ten- 
dency the art of insulating electric conductors has steadily improved, 
and while it was not long ago considered impracticable to work with 
currents of more than 2,000 volts pressure, there are now a number of 
successful electric systems employing currents of 10,000 volts pres- 
sure, and insulated conductors for even higher pressures can wale be 
obtained in the market. ~ ~ 

More serious difficulties eugene’ when attempts were made to 
construct‘'dynamos _2e motors for high pressure currents, and many 
ingenious devices have been suggested to overcome or to avoid them. 

In the case of alternate currents the employment of transformers 
permits the use of low pressure generators and motors, while high 
ones currents ba ar hag: per through be Mg ea as 

is obtained by in another loss C) 
a eee ores 

Without much explanation it is easy to understand that the 
advantage of such a system is the greater the further the source of 
power, and the motors are distant from each other. 

Another advantage of this system is that the transformers have no 
moving parts, so that they require next to no supervision, and that 
they do not occupy much space. 

If an equally reliable alternate current motor had been invented 
there is little doubt that this system of transmitting power would 
be the dominating one at the present time, but unfortunately alter- 
nate current motors, up to now, refuse to start without being first 
synchronised by external means; they are liable to stop abruptly 
when they are overloaded, and preg gow cannot be varied. 

A great step towards the solution of the problem was made when 
the possibility was discovered of combining three alternating currents 
in such a way that return wires can be dispensed with. This result is 
brought about by employing three alternate currents, with their 
phases differing by 120°, so that their sum is at every moment zero. 
At the same time a revolving magnetic field is produced in the field 
of the motor, so that its armature can start revolving without being 
first synchronised. 

In certain cases it is not even necessary to supply currents to the 
armature, in which the currents will be indu by the revolving 
magnetic field, so that all difficulties of making contact with the. 
revolving part of the motor are avoided. 

As in the case of a eee alternate currents stationary trans- 
formers can be used with three-phase currents, which therefore present 
very conspicuous advantages for transmitting power. 

_On the other hand, a continuous current system is decidedly 
simpler, and consequently cheaper in first cost and cheaper in main- 
tenance, provided the dynamos and motors can be well enough 
insulated to permit the use of high tension currents. The trans- 
formation losses are avoided, and the motors can be made extremely 
efficient for large differences in their load, and their speed can be 
varied without much trouble, both qualities in which the three-phase 
motors are deficient. 

As there are continuous current generators 
currents af more than 2,000 volts pressure, it is evident that this 


system can be applied in all cases where the distance between gene- 
rator and motor is not excessive, and indeed, in most cases where 
electricity is employed to distribute power in factories, continuous 
currents are p Such an installation, viz. the electric plant 
at the works of Siemens Bros. & Co., at Charlton, was described 
by the author in December, 1894, before the North of England 
Institute of Mining and Mechanical Engineers at Newcastle-on-Tyne, 
and since that time very valuable experience has been gained there 
with regard to the suitability electric motors for driving 
Six years’ work has shown that the system is perfectly reliable, and 
that the —— oe saving in the cost of attending to the motive 
power has been fully realised. : ; 

During the year 1897, the output of the generating station was 
1,178,286 B.T.U., or a load factor of *18. 

In May and June this year some tests were carried out to deter- 
mine the consumption of coal and water Board of Trade unit, 
and the output in one week was found to be during day time 
21,283 BT.U., or a load factor of ‘35, and during night time 
6.047 B:T.U. or a load factor of just under ‘10. During these trials 
Yorkshire hard coal was used, having an evaporation power of 
13°8 lbs. of water, as compared with Welsh coal 145 lbs.; in day 
time 513 lbs. of coal were consumed per B.T.U., and at night 
10°42 lbs., showing the immense influence of the load factor, while 
the avetage consumption was 6:55 lbs. of Yorkshire coal per B.T.U. 

Allowing for the difference in heating value the 1,178,286 B.T.U. 
in 1897 were produced by the burning of 3,282 tons of Welsh coal, 
while the boilers of the central station consumed altogether 
6,514 tons. 

It is therefore fair to charge half the actual expenses connected 
with the boilers to the generating of the electric current, while the 
other half falls on heating the works and driving some steam engines 
which have not been re by electric motors. 

The actual expenses during 1897 in connection with the boilers, 
pumps, and condensers were £8,746, and include coal, carting the 
same and the ashes, trimming coal and stoking boilers, washing, 
cleaning and attending boilers, condensers, and economisers, super- 
vision, repairs, gas, sundry stores, 10 per cent. depreciation and 5 per 
cent. interest. 

The present staff to work five return tube and two Babcock and 
Wilcox boilers consists of one chief stoker, five stokers, one trimmer, 
and one boy. 

For the engine t the total expenses were £1,648, com- 

rising the wages of the engine room staff and of occasional help 

m the yard department, supervisions, repairs, stores, 10 per cent. 
depreciation and 5 per cent. interest. The engine room staff consists 
of three engine drivers, two dynamo attendants, and three electrical 
assistants, whose time is not wholly taken up with central station 
work. 

In these charges no account is taken of the water, most of which 
is used in the India-rubber department before it is transferred to the 
boilers. The total amount spent on such water was £234 for the 
year 1897, and one-third, or £78, should be charged against elec- 
tricity. According to these figures the actual cost of electricity 


was, in 1897 :— 
Expenses in boiler department... vee £4,873 
” engine »” eee eee eee 1,648 
‘n for water des sts oe ia 78 
Rant, taxes, insurance, and salaries... aaa 220 
1,178,286 B.T.U. total cost ene re .. £6,319 
or 1'287d. B.T.U0., or 0°96 per electrical H.P. at the switchboard 
of the station. 


For the maintenance of the cables no expenses at all were incurred, 
but for ——. and interest 74 per cent. should be charged on 
the capital outlay, which was in round figures £3,000. 

In ion with the motors the expenses were £2,063, com- 
prising repairs, stores, labour, 10 per cent. depreciation, and 5 per 
cent. interest. A farther charge on the motive _ is the 5 per 
cent. loss in the conductors, and 10 per cent. loss in conversion from 
electrical into mechanical energy. 

Taking all these figures together, we arrive at the total cost of 
motive power during the year 1897, viz., £9,900, or 2d. per B.T.U., 
and 171d. per brake horse-power per hour exerted by the motors. 

It is not pretended that these results are the best obtainable. 
They may, however, be utilised for drawing some general conclu- 
sions, which apply to transmission of power by electricity y- 

by ete purpose the total of £9,900 to be sub-divided under 
the h — 

a) Standing Charges.—Depreciation, interest, payment of rates 
eam rent, general charges, and loss in conductors and con- 


version. 

b) Fuel.—Coal, and carting the same. . 

c) Labour and Supervision.—Actual 2 paid in connection 
with boilers, pao ag nm gn foreman’s wages. 

(d) Stores.— ly oil and waste, also water, the charge for the 
latter is, however, exceptionally low, as explained above. 

@ Repairs.—The charges of the fitters and other departments for 
work done. 

Arranged under these heads the total charges for the brake horse- 
power given out by the electric motors are— 


(a) Standing charges... £4,869 or 49°1 per cent. 
6) Fuel ove ae 


pe ; iad 2,654 ,, 268 a 
Labour... eee eee eee 1,183 » 120 ” 
t Stores... ‘tie sea sis ion Oe as 
¢) Repairs pe = <s 599 ,, 61 ‘i 

Total ... oe £9,900 1000 ‘a 
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This shows that, roughly speaking, the standing charges account for 
half the expense, fuel for a quarter, labour for one-eighth, and repairs 
for one-twentieth, the stores making up the total. 

In addition, it should not be overlooked that the cost of conductors 
and the loss of energy in them is naturally low, asthe motors are com- 
paratively close to the central station. Wherever they are far apart 
the standing charges would preponderate still more, 

Of the 49 1 per cent. charged as standing charges, 36°1 per cent. are 
unvaryiog, while 13 per cent. represent loss in leads and in conversion, 
and these will increase with an increasing output. 

For instance, if the output of this particular plant were doubled so 
that the load factor would be ‘38, the expenses would be for, say, 
2,400,000 B.T.U. :— 





Standing charges... oo «. £6,162 = 38°00 per cent. 
Fuel aoe se see ie 5,308 = 3265 _—s,, 
Labour... a ee 2,366 = 1460 s 
Stores... aoe ae 1,190 = 7:35 z 
Repairs... one 1,198 = 7:40 eo 
Total - «» £16,224 100 = 





Thie is equal to 1°62d, per B.T.U. at the terminals of the switch- 
board, or jast under 1:4d, per brake horse-power per hour given out 
by the motors. 

Of the standing charges 22 per cent. represent depreciation and 
interest, while 16 per cent. cover the losses in leads and in con- 
version. 

A comparison between these two results shows again the import- 
ance of increasing tha load factor to diminish the expense per unit 
of work done, or, in other words, if power is to be transmitted by 
electricity it is above all things necessary to use it as constantly as 
possible. 

Conversely if in any particular instance power is wanted only at 
intervals and for short periods, it can safely be assumed that-no 
economy can be effected by introducing transmission of power by 
electricity. Similar considerations determine for the workshop, 
whether it is more advantageous to drive a particular machine by its 
own electric motor, or whether it is more economical to group a 
number of machines together, driving them by belts from a shaft to 
which an electrical motor is attached. 

Bearing in mind the prcperty of electric motors of not absorbing 
more current than the load at each moment demands, and their 
high efficiency even at one quarter of the full load, it will in most 
cases be possible to group machines together, especially smaller ones, 
as the cost of a countershaft and belting is in such cases less than 
the difference in the cost of one large motor and several smaller ones 
with all their accessories. 

The most useful field for electric motors ia workshops is without 
doubt their application to movable machinery such as cranes, 
travellers, and drilling tools; a description of which need not be 
entered into, 

Next to the importance of having constant work for the plant is 
the question of fuelconsumption. Besides using the most economical 
boilers and engines, the site of the power plant should be selected so 
as to secure the fuel at the lowest possible cost. 

Whether water-power would be cheaper than steam, cannot be 
decided for all cases, as the answer depends on the amount of capital 
outlay required to secure an adequate supply of water at all seasons 
of the year, further on the price of coal and other well known 
considerations, At any rate it is very remarkable how very few 
localities can be found where a sufficient water supply may be 
depended upon all the year round. 

An obvious solution of the problem, how to obtain cheap fuel, is 
evidently to erect the plant for generating electricity close to a 
mine, and to distribute power to the various works which usually are 
found in the neighbourhocd. 

Such an installation has been erected at Brakpan, in the Transvaal, 
and the electricity is conveyed from there along the Witwatersrand 
to various mines and railway stations up to Johannesburg, which is 
about 30 kilometres (19 statute miles) distant from Brakpan. 

The generating plant was erected near a small lake, so as to secure 
water for condensing purposes all the year round, about 3 km. (2 
statute miles) from a coal mine, with which it is connected by a 
private railway line, and all the latest improvements in the shape of 
mechanical conveyers and stokers were adopted to reduce the price 
of the fuel and the cost of labour. 

Besides a separate plant for supplying all the auxiliary motive 
power and the station lighting, the works contain four main steam 
dynamos of 1,000 H.P. each, which deliver three-phase currents at 
750 volts to transformers, which raise the pressure to 10,000 volts. 
The current then enters the overhead main line of conductors, which 
is altogether about 40 km. (25 statute miles) long and has branches to 
the various mines, as circumstances require. 

Each conductor consists of two bare strands of copper wire, each 
70 sq. mm. in.section, and elaborate precautions have been adopted 
to prevent these six strands from falling to the ground and from 
coming in contact with other wires crossing the main line. 

Some trouble was experienced to protect the system against light- 
ning, and it has been necessary to construct special apparatus before 
this difficulty could be overcome. 

At the various mines tranformers reduce the pressure of the cur- 
rent according to the purposes for which it is to be used, and they 
employ motors, varying in size from 1°5 H.P. to 250 H.P. 

In the month of July, 1895, the works at Brakpan were commenced, 
and on January 27th, 1897, the first steam dynamo commenced work- 
icg. Since then the works have steadily been added to, but the data 
as to cost can obviously not be taken as a guide for other cases, as 
the regular working of the full plant has not yet settled down 


properly. 


A somewhat similar system of distributing power over a district 
has been in operation near Waldenburg, in Silesia, for the last two 
years. In this case the generating plant has b3en erected at the pit 
mouth, and it consisted, at first, of four steam dynamos, each of 
800 H.P., two of which produced three-phase currents; the third, 
continuous currents, to work a tramline about 22 km. (14 statute 
miles) long, while the fourth steam engine is coupled to one three- 
phase and one continuous current dynamo, serving as a standby 
for both systems. ; 

For a radius of 4 km. (24 statute miles) the three-phase current is 
distributed at a pressure of 3,000 volts, at which it is generated, but 
for greater distances the current is transformed up to 10,000 volts. 

Owing to the success of the enterprise, two large three-phase gene- 
rators of 1,000 H.P. are to be added, as soon as they can be completed, 
+ saa of the same size will be taken in hand in the near 

uture. 

The charge to the public for electricity is in the district receiving 
current at 3,000 volts— 


For lighting purposes 50 Pf. (= 6d.) per B.T.U. 
For motive power and heating 15 Pf. (= 18d.) per B.T.U. 


In the places supplied by the 10,000-volt currents, the charges are 
20 per cent. higher, but large consumers receive a discount according 
to the amount of current they use, amounting to 35 per cent. in 
cases where the value of current taken exceeds 10,000 Mk. (£500) 
per year. 

At these prices the 1,200,000 B.T.U. used in 1897 in Siemens Bros. 
works at Charlton would have cost about £7,000, even if the higher 
prices of the 10,C00-volt district had been paid. 

It is characteristic for this country that these examples of trans- 
mission of power by electricity over a large district had to be taken 
from foreiga practice. 

However enterprising and progressive the individual Englishman 
is, when a novelty can be introduced only by the co-operation of a 
municipality, of a county council, or, worst of all, of Parliament, 
everybody appears to consider it a patriotic duty to throw obstacles 
in its way, and in most cases it is quite impossible to find out who 
benefits by such action. 

After a while the public discovers that the introduction of the 
novelty would be a great convenience, and an agitation is set on foot 
to remove the obstacles which were, in many cases, introduced only 
to satisfy prejudices. Let us hope that a similar fate will not befall 
the transmission of power by electricity. 





THE APPLICATION OF THE ELECTRIC MOTOR TO SMALL 
INDUSTRIAL PURPOSES AND ITS EFFECTS ON TRADE 
AND ON THE COMMUNITY GENERALLY. 


By Auraep H. Gissines, M.I.E.E.; President of the Municipal 
Electrical Association ; City Electrical Engineer, Bradford. 


Read in Section G, September 12th. 


Tux electric motor is rapidly becoming the most favoured medium 
for the transformation and transmission of energy for all industrial 
operations whether on a large or small scale. This is due to the 
paramount advantages it possesses over any other method of utilising 
potential energy. These advantages are well known to electrical 
engineers, but indifferently appreciated by a large number of 
mechanical engineers, and almost unkaown by the general manu- 
facturer and tradesman. To the last of these three, the general 
manufacturer and tradesman who is using machinery driven at present 
by steam or water-power, the electric motor must in the days to 
come prove of exceptional value; and yet, strangely enough, very 
little effort has hitherto been made either by the motor maker or by 
the managers of electricity supply undertakings to open up this very 
wide and lucrative field of enterprise. There is no necessity to 
enumerate here the many excellent and distinctive features which the 
electric motor possesses. The intention in this paper is rather to 
consider the reasons why its application up to the present time has 
been confined to a few special trades and manufactures. We are 
familiar, for instance, with electrically-driven pumps, electric hoists 
and cranes, electrically-driven machine tools, and electric power trans- 
mission in works—cases in which the generation, transformation, and 
application cccur practically under one roof. Many manufacturers 
pe constructional engineers, wisely and readily incurring additional 
capital outlay with the object of securing more economical produc- 
tion, have adopted electric motors, which do not entail the use of 
endless and power-absorbing shafting and countershafting. As yet, 
however, it cannot be said that the electric motor is in general use, or 
scarcely other than just past the threshold of its future domain. I 
shall endeavour to show how large a sphere of influence it is destined 
to fill. The smaller producer and tradesman, to whom motive power 
in some form or other is essential, and who feels more acutely than 
bis larger confrére the effects of competition, has in the great majority 
of cases still to put up with very much more cumbersome and 
very much less efficient means of power production. Almost 
every town with any pretension to siz: and importance 
has its own large staple industries, as well as many minor 
industries and businesses, requiring the use of other power than hand 
power. There are also some handicrafts which are at present unavoid- 
ably confined to band power, because steam, gas, oil, and hydraulic 
power are each and all inapplicable. There can be little doubt that 
the electric motor would be welcomed and readily adopted in these 
cases if only its simplicity and adaptability were known and under- 
stood. I will give a somewhat fall, though by no means exhaustive, 
list of these trades :—Acid manufacturers, aerated water _manufac- 
turers, agricultural implement makers, automatic electric signs, back 
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and vat makers, bag makers, aerated bread makers, basket makers, 
bicycle makers and repairers, boiler makers, book binders, boot 
makers, boot polishing, bottle cleaners, bottle makers, box makers, 
brass finishers, brush makers, cabinet makers, carpenters, carpet 
beaters, coach builders, coffee grinders, coopers, cutlers, cranes, 
dairymen, dentists, engineering workshops, engravers, fans for venti- 


lating and.other purposes, forage cutters, forced draught, founders, 
grain elevators, hoists, hair-brushing machinery, laundries, lifts, 
lithographers, millwrights, musical instrament makers, oil refiners, 
opticians, organ builders, organ blowing, packing-case makers, paper 
makers, pianoforte makers, picture-frame makers, presses, printing 
machinery, pumping, racket makers, rope makers, sack makers, 
saddlers, sausage ers, saw makers, saw mills, scientific instrament 
makers, seed crushers, sewing machines, shop fitters, smallware manu- 
facturers, smelters, smiths, snuff manufacturers, soap makers, stick 
makers, stuff manufacturers, sugar refiners, surgical instrament 
makers, theatrical machinery, timber merchants, ee workers, 
tobacco cutters, tool makers, toy makers, turners, umbrella makers, 
undertakers, watch makers, wire drawers and workers, zinc workers, 
&c. Other special and local industries will occur to you without 
enumeration, which can be placed in the same ry. 

The advantages of driving electrically in some of these cases are of 
a very distinctive character, and it will be well to consider briefly 
one or two prominent examples. 

Boiler Makers.—The p ce of drilling all rivet holes in boilers with 
the overlapping plates in sitw is an operation which is much more 
rapidly, readily, and economically performed if the drilling machines 
can brought to the work instead of taking the shells toa fixed machine 
pe = there adjusting them for every fresh set of holes to be 
drilled. 

Book Binders, Boot Makers, Cutlers, Presses, Saddlers, Saw Miiis, 
Smiths, &e.—These trades aro instances in which several machines 
are frequently employed, but of which intermittent use only is 
required. By any method of driving other than by electricity, 
it is incumbent to employ lines of shafting and countershafting, and 
to keep these in continual motion in order to use any one machine 
when required. In such cases, by direct coupling to the machine to 
be driven, and by its unequalled facility for starting and stopping, 
the electric motor has uniqué and all-important advantages. 

Letterpress and Lithographic Printing.—This class of machinery has 
been successfully operated for upwards of two years by electric motors 
applied direct to the main driving shaft of the machine or by toothed 
gearing. Since the firat attempts were made many improvements 
have been introduced, until, at the present time, nearly all the leading 
houses in the trade have either adopted the system of single machine 
driving in its entirety, orsome such modification of it as best seems to 
suit their particular methods of working. It is doubtful if printers 
realise the immense loss that occurs by the old method of driving. 
Wherever the system of shafting and belts is used to transmit the 
energy generated by the driving engine there is a great loss 
of power; not only so, but amass of machinery and gearing has to be 
kept wastefully running whilst possibly only one or two machines may 
be utilised. In one case where tests were made it was found that the 
shafting and belts absorbed 56 per cent. of the actual power generated 
by the > se In this industry the extremely steady and even motion 
— y the rotary action of the electric motor is also an important 

eature. 

Cranes and Hoists —In almost every town there are warehouse 
and other cranes, and passenger and goods hoists, in general use. 
The advantages of the electric motor for these purposes are (1) 
the possibility of placing the motor close up to its work; (2) direct 
coupling or reduction gearing of high efficiency ; and (3) the economy 
resulting from the power used being practically proportionate to the 
work done. 

There isno need for me to give you further examples in detail. 
The application of ordinary mechanical tests for efficiency, and the 
experience already obtained by the substitution of electric motors 
for other methods of power production, have proved beyond doubt 
its exceeding adaptability and superiority. otwithstanding all 
this, however, many obstacles yet remain to hinder its general 
adoption by what may be termed the commonality of the manu- 
peer a world, and among the principal may be mentioned the 

ollowing :— 

1, The extreme aversion to innovations which characterises the 
industrial world in this country especially. 

2. The existence of other motors in good working condition. 

8. The unsuitability of alternating currents of electricity for 
motors where the power required exceeds 2 H.P. or 3 H.P. 

4, The want of capital to lay out in new machinery; and 

5. The want of confidence in the electric motor by the non- 
technical manufacturer. 

The first and second points do not require any further commentary 
or elucidation, and I shall therefore dismiss them without more 
observation. ‘With regard to the third point, it is much to be 
regretted that the alternating current motor is not yet capable of 
doing the same work as a continuous current motor. The energy 
required to o' either type must, of course, be derived from some 
source—usually a steam dynamo—from which distribution mains 
carry the current in any direction; and as this is the most efficient 
method known of transmitting energy and the motor the most efficient 
medium for transforming it into useful work, the principle has been 
applied in the workshop as well as for public supply. There is no 
need' to dwell upon the advantages of the centralisation of steam 
power, nor upon the universally-admitted fact that electricity for 

wer purposes can be supplied from public lighting mains at a very 
ow cost. But in addition to these there is one equally important 
advantage of deriving power from — mains from the user’s point 
of view—I refer to the actual resultant’ taken on the average of the 
Varying loads, which is characteristic of the electric motor, and the 
facility for instantaneously switching “on” and “ off” as required. 








This feature is illustrated in the accompanying curve, which has 
been taken from the most modern machines. It will be seen that the 
maximum horse-power was 64, and the duration of time 18 minutes, 
which, if the maximum power had been a constant load, would repre- 
sent approximately 2 horse-pcwer-hours. But after the resultant 
has been carefully obtained with a planimeter, the actual horse-power- 
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hours are found to be 1:06. This difference between the maximnm 
horse-power required and the mean horse-power used is rarely taken 
into account or even understood by many small power users—it is a 
most difficult thing to get them to appreciate it. 

The chief obstacle to the more rapid adoption of electric motive 
power, especially in the case of small tradesmen, throughout the 
country is undoubtedly the want of capital to purchase the necessary 
motor; but where the power to purchase exists, the buyer will 
probably have little or no experience or knowledge of electrical 
matters to guide him in his purchase; if his means are at all limited 
he will be tempted to venture on a cheap line, and become the dupe 
of those who simply make to sell. The solution of these difficulties— 
which to my mind appears the most satisfactory, because it is the one 
fraught with the greatest advantages to all concerned—is that the 
owners of electricity supply undertakings, whether a public company, 
municipali y or other Iccal authority, should themselves purchase 
good, reliable motors, and let them out on hire. Antecedently this 
scheme may appear a sort of parental régime, but it is suited to 
present circumstances at any rate, and experience proves if to work 
well, Unfortunately, all local authorities have not got powers to 
borrow money for this purpose, although it appears from the Electric 
Lighting and Public Health Acts that borrowing powers may be 
granted by the Local Government Board for works of a permanent 
nature. Electric motors do not yet come within that category, 
although gas stoves do, a legal decision having been given in their 
case. All future municipal Parliamentary Bills should therefore 
contain clauses which would confer such powers and secure freedom 
of action in this respect. I do not propose here to run into elaborate 
details with regard to terms or general scheme of hire, but I may 
say that in Bradford we have found a rental charge of 10 per cent. 
upon the initial cost of each motor to be amply sufficient. This is 
made up of 3 per cent. for interest, 3 per cent. for sinking fund, and 
4 per cent. for depreciation and contingent ex . The Bradford 
Corporation inaugurated their scheme of hiring (in which also arc 
lamps are included on similar terms) in November, 1896, and the 
following table will show the extent to which these facilities have 
been appreciated :— 





Number of motors supplied | 
from Corporation mains. | 


Board of Trade 


Year ‘Secs : units sold 
Owned by Owned by per annum. 
consumer, | Corporation, | 
| Not on hire. | On hire. 
1895 35 | nil, 35,919 
1896 23 7 54,972 
1897 14 | 39 | 117,176 
Six months only, 1898 6 42 | 63,820 





From this table it will be seen that the increase in electricity sup- 
plied for motive power in 1896, in which year the hire system had 
been in operation for two months only, was 19,053 units; in 1897 the 
increased sale over 1896 was 52,204 units, and in the present year the 
increase is likely to be 62,834—or a sale of 180,000 units, or 53 per 
cent. over 1897, 

Hitherto the supply has been confined to small power uses—such 
as cranes, hoists, fans, pumping, aerated water making, electric 
advertisement signs, and similar purposes. During the last month, 
however, so popular has the electric motor beccme, that applications 
have been received from a large spinning and weaving firm, two 
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foundries for blower purposes, an engineering shop requiring 50H P., 
and a saw mill requiring about 20 HP. I wea & moment or 
two ago to the want of confidence of the small power user in the elec- 
tric motor ; that confidence, however, is soon gained. Itis gratifying 
to be able to state that several consumers in Bradford who originally 
applied on the hire system, and at the time with much trepidation 
and many inquiries, have since decided to purchase the motors out- 
right. The accompanying table has a from replies to 
an inquiry which I made recently of each municipal electrical engi- 
neer where the continuous current system bas been adopted, and 
from it may be gathered the extent to which electric motérs driven 
from electric lighting mains have been employed. The figures given 
are up to the end of 1897. 





: 1H.P. 
Town. Population. nanan. | a 
Aberdeen. ... aa 140,000 14 65 
Bradford ... bie 231,269 119 | 470 
Brighton ... see 122,310 100 | Not given 
Belfast... ee 320,000 Not given | 165 
Birkenhead a 110,000 4 | 15 
Dy as 63,000 5 | 12 
Blackpool ... sles 40,000 7 7 
Burnley ... eescd 90 000 8 32 
Chester ... “a 37,100 20 70 
Dewsbury ... an 29,847 4 164 
Dundee... «| 169,000 | 15 20 
Edinburgh =... | -_-295,000 167848 
Glasgow ... w+ | 750,000 37 131 
Hull sop «ee | 218,000 | 14 46 
Lancaster ... coe | $8,224 | 28 80 - 
Liverpool ... + | 641,063 57 | 152 
Manchester + | 505,368 257 696 
Norwich .. «| 101,000 61 | 120 
Nottingham »| 213,877 | 18 50 
Oldham ... » | 148,000 11 60 
Southampton : | 90,000 18 | 23 
Shoreditch we | 124,000 81 | 434 
Sunderland ws. | 147,000 23 240 
Wolverhampton ... | 92,000 2 3 
Whitehaven sea 20,000 iss soy 
Walsall... 72,000 7 134 





I have endeavoured in this paper, and in the necessarily limited 
time and space at my disposal, to place before you the outlines only 
of a method of extending the adoption of electric motive power by 
the general manufacturing community. Those who have the manage- 
ment of public electricity supply undertakings know full well the 
value of the electric motor as a factor in the reduction of the working 
costs, which is also the principal argument for the combined working 
under one roof of electric lighting and electric tramway systems. But 
there are other and probably greater effects which the electric motor 
will produce with its more complete adoption in the near future—I 
refer to the beneficial effects upon the e and productions of the 
country, and the hygienic and social effect on the community 
generally. In the first of these aspects it is possible to foresee the 
revival once more of a number of smal] and independent industries, 
such as existed, but under very different conditions, in former years. 
The possibilities are already being grasped by the artisan in France, 
Germany, Switzerland, and the United States. By the aid of the 
electric motor he begins to find that he can at least hold his 
own in competing with immense manufacturing concerns and com- 
binations; he has a practically unlimited available power at his own 
door—which is a great boon to the artisan, and one which offers 
him an inducement to become his own master. In a very small and 
limited degree the gas engine has already accomplished —— 
this direction, but its many imperfections, its cost, and the fact that 
it has never been available on the hire system, have kept it more or 
less in the background. The effect of hiring-out is thus mutually 
advantageous, and its natural tendency is to create fresh demands; 
in fact, the municipality which includes this scheme in its electric 
light undertaking offers a great inducement to the influx and estab- 
lishment of new industries within its area. With a more complete 
return to a multiplicity of industrial operations, there may also revive 
some neglected trades—such as those which have from us to 
other countries, and which now form our imports. From an hygienic 
a of view, the electric motor is far and away the best; it is cleanly 

its working, gives off no deleterious gases, and displaces the boiler 
and smoky chimney. One of the ultimate results must also be the 
raising of the status of the working part of the community. By 
becoming his own master the artisan gains reine se mes more 
resourceful, and therefore a more important member of society; and 
the more intelligent interest which he will display in his business 
must appreciably affect the general welfare of the country. 


(British Association Papers continued on page 427.) 





Correspondence Instruction in Electrical Engineer- 
ing.—The Electrical Engineer Institute of Correspondence Instruc- 
tion, which is conducted under the auspices the New York 
Electrical Engineer, has opened a branch in London at 2, Warwick 
Street, Regent street, W. Mr. O. P. =a is the representative for 
Great Britain and Ireland, and he will send a copy of the free 
pamphlet on “Can I become an Electrical Engineer” to those who 
sommunicate with him, 


PROF. AYRTON’S ADDRESS AT THE B.A. 


As President of the Mathematical and Physical Section of 
the British Association, Prof. Ayrton delivered an address 
of singular scope and suggestiveness. Section “A” this 
is associated with the International Conference on 
errestrial Magnetism and Atmospheric Electricity ; it 
was, therefore, to be that the President would 
revive the question of the influence of electric supply cir- 
cuits on the instruments used for terrestrial magnetic 
observations. He did so by remarking, very truly, that the 
electric traction engineer seems bent on converting our maps 


‘of lines of force into maps of lines of tramway ; and, more- 
‘over, that the same cause seems destined in time not only to 


to annihilate observatories near towns, but seriously to 


interfere with the existing telegraph and _ telephone 


systems. The principle of “the survival of the 
fittest,” or as Prof. Ayrton puts it, “the survival of 
the strongest,” here manifests itself in one of its less 
pleasing forms, the offepring slaying the parent, the 
engineer ousting the magnetician ; but the Conference can be 
trusted to discuss the matter with great fairness, for it 
numbers among its representatives “ persistent types” both 
of the assailant and the assailed, moderated by a few of those 
amphibian existences who, as magneticians, weep over what, 
as consulting electricians, they assimilate. 

Prof, Ayrton, continuing his address, spoke at some 
length upon the advantages likely to accrue from the 
publication of indexed and co-ordinated abstracts of cur- 
rent scientific literature. This work, it will be remembred, 
was begun by the Physical Society in 1895, with 
financial aid from the British Association. The abstracts 
brought into a focus all that was best worth notice in 
foreign journals relating to pure physics. But the question 
of ways and means, and the desire to extend the abstracts to 
British publications and to technical subject matter, induced 
the Physical Society to join hands with the Institution of 
Electrical Engineers. Science Abstracts is the result; its 
aim, as expressed by Prof. Ayrton, is to provide, in a single 
journal, a monthly record, in English, of the most important 
literature appearing in all languages on physics “and its 
many applications.” From the point of view of a technical 
journal, we fully appreciate the advantages of a monthly 
a of contemporary publications on pure physics; not 

e least of those advantages is to learn into what a small 
paragraph the gist of a lengthy paper can be pat; indeed, 
we are sometimes inclined to say, “How much greater 
is the half than the whole!” If, however, in addi- 
tion to physics, “its many applications” are to be simmered 
down and labelled on the same plan, the monthly copies of 
Science Abstracts will soon acquire the dimensions of a 
London and Suburban directory. At present, the dimen- 
sions are restricted by limiting the number of subjects ; thus 
confining the advantages within a comparatively narrow 
range of industries, to the neglect of very many important 
branches of engineering. The spirit of competition 
me that a careful watch should be kept on foreign 
industrial methods, and if they cannot all be recorded in 
detail, there is no reason why they should not all be brought 
under an index. It appears to us that if the intention is to 
include, in one journal, references to all publications 
on physics “and its many applications,” something 
akin to a monthly Royal Society Catalogue ought first 
to be attempted—a mere index of subject matter. This 
would in no way interfere with the excellent services of 
Science Abstracts, which would continue as it began—a con- 
temporary history of pure physics. 

Inonce more urging the necessity fora National Laboratory, 
Prof. Ayrton deduces some curious instances toshow that many 
important theorems have been thought out by mathematicians 
while seeking an explanation for technical and more or less 
trivial problems, Thus “the gaming table gave us the whole 
theory of ee, Bernoulli’s and Euler’s Theorems, and 
the first demonstration of the Binomial Theorem.” It 
ap also to have suggested the method of Least squares 
and the Integration of Partial Differentials with Finite 
Differences. Hence, he concludes that, failing the establish- 
ment of a National Laboratory, a Technical Institution for 
Standardisation should suggest valuable lines of research in 
the realm of pure physica, We are led, by the Professor's 
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instances to ask, “Might not-a gaming house afford the same 
stimulus ?” 

The last half of the address is taken up with an account of 
an investigation of the sense of smell. Prof. Ayrton finds, 
experimentally, that the generally accepted idea that metals 
have associated smells, is only conditionally true. With 
certain metals, such as commercial aluminium, brass, bronze, 
copper, German silver, gold, iron, silver, steel, tin, and zinc, 
the smell vanishes as the surfaces are more and more cleaned. 
The propagation of smell is a subject closely allied to 
diffusion, but diffusion alone is too slow in its action to 
explain all the phenomena. We await with interest Prof, 
Ayrton’s further experiments in this neglected branch of 
physics. The smell of selenium (or its oxides?) always 
seemed to us to have a real existence, in no way dependent 
upon the surface hydro-carbons ; it would probably be a 
good metal with which to investigate the problem. 


CORRESPONDENCE, 


The Ideas of Mr. Kershaw on Ozone. 


In good faith, Mr. Kershaw ought to have refrained from 
his systematic negation of the properties of ozone, until the 
¢fforts of the ozone makers have proved unsuccessful, and 
his hostility towards ozone—this new branch of the electrical 
industry—about which Nikola Tesla wrote me two years 
ago, “that it was in its infancy, but capable of great 
development,” does not seem to show the generous mind of 
a man fond of scientific progress. 

There are no arguments in his disparagement, which is 
merely hypothetical, and cannot be based on facts, since he 
has never worked, nor even seen at work, a commercial 
ozoniser, and has, therefore, never been in a position to test 
the properties of ozone. I published in 1893 a pamphlet on 
“Ozone: Its Production, its Commercial Applications,” to 
which almost all the English press devoted notices and 
articles; there was. not, however, a single writer who taxed 
me with attempting to “make a boom” on my apparatus, 
which I described then as giving 18 to 20 grammes of ozone 
per H.P.-hour. 

In 1897 I had a paper read at the Society of Chemical 
Industry, in which I spoke of an improved ozoniser giving 
85 grammes of ozone; nobody said that I was trying to 
make a boom. 

I have since found that high tension was prejudicial to 
the formation of ozone, and I devised a more efficient ozone 
generator, which was the object of two articles in the 
Industrie Electrique (May, 1898), and the Hlectricien (June, 
1898), in which I discussed the theory of the formation of 
ozone, and explained the new principles on which is based 
my new apparatus, i.e. the use of large point bearing grids, 
the advantage of a large surface of electrodes, and of 
relatively low tension in order not to have any rise of tem- 
perature in the ozoniser, no nitrous compounds, and a greater 
yield of ozone. 

Beyond these two articles, I did not write a single line in 
the Foreign and English papers about my apparatas, but in 
June last I published an illustrated catalogue which was sent 
to the press, the main object of which was to say that we are 
pegs to supply commercial ozonisers having a capacity of 

alf a kilowatt, one kilowatt, or more. 

Is not this legitimate ? 

What right has Mr. Kershaw to speak of sensational and 
doubtless inspired paragraphs relating to the applications of 
ozone which appeared during this summer? Is the article 
published a fortnight ago in the ELectricaL REVIEW also 
un inspired article to boom ozone ? 

I have no hesitation in saying that my rancorous critic, 
as a member of the electrical profession, ought to be 
ashamed to use such improper la: What will Mr. 
Kershaw say when I tell him that, within four or five weeks, 
[ will have ready a book of some 400 pages on the formation 
of ozone and its applications. 

Again a boom, a big boom ! 

Had Mr. Kershaw done anything of which he could 
be as proud as I am of my ozonisers, which can give 
100 grammes of ozone per H.P.-hour, he would certainly have 
written more about it than I did about my apparatus, I 


will give him this sound advice : never to write on electrolysis 
= any other subject of which he has no practical know- 
8. 


Now that I have protested against the insinuation that 
IT have attempted to make a boom about my apparatus, 
Mr. Kershaw can write more letters. I will not reply. 
_ Mr. Kershaw has a bias against ozone; he has no expe- 
rience of it, but he hates it. He reminds me of the man 
who did not like melon, and was saying: “Ido not like 
melon, and I am glad of it, because, if I did like it, I would 
eat some, and I cannot bear it.” 

E. Andreoli. 





Dynamo Fault. 


I thank you for your reply to my letter in your issue of 
9th inst., and am glad to see that you agree with my views. 

It is by no means improbable that your original suggestion 
that the field-magnet resistance of “Abnormal’s” dynamo is 
too high is the correct explanation of the trouble described 
by him, but from the context you apparently regarded such 
excessive resistance as being consequent on the unusual 
lowness of the speed. 

You agree with me that if a dynamo is properly desiened 
for a given voltage, then the field resistance will not be 
affected by the speed at which the armature is to run, and I 
am therefore at a loss to understand on what grounds you 
can suppose that “in order to get the low speed” the 
designer of “Abnormal’s” dynamo has made his field-magnet 
resistance too high for proper excitation. 

If I have misunderstood your reply to “Abnormal,” then 
it would be of interest to know to what the bracketed words 
“in order to get the low speed” do refer. In the absence of 
fuller details, I made no attempt to discuss the bad working 
of “Abnormal’s” dynamo, but the want of clearness in your 
reply to him (due possibly to its brevity), induced me to 
raise this particular point as being of general interest in 
connection with dynamo design. 

The case described by N. C. Woodfin is easily understood. 
He could, however, have charged his battery from the 
dynamo, even with the two shunt coils in series, by con- 
necting them on to the battery before the armature, but the 
course he adopted was preferable, 

H. C. L. 





Electrical Canal Haulage. 


I have read your leading article on this subject with 
considerable pleasure and instruction. It is, however, 
necessary to say that this is a joint invention ; indeed, I 
think I am justified in saying that my co-patentee, Mr. 
— Cawley, is responsible to a greater extent than 
myself in the final form which the system has taken. 


B. H. Thwaite, 
per H. A. 





Transmission of Thought.—An Electrical Analogy. 


It is interesting to note that Sir W. Crookes, in his pre- 
sidentia! address, with “ Delta,” vide ELECTRICAL 
Review, April 8th, 1898, to the effect that there is some 
analogy between the cause and effect of Hertzian rays 
and the strong impulses that are occasionally transmitted 
between human subjects in strong sympathy with each other, 
but separated by many miles, 

This subject of transmission of thought is so mysterious 
that any correlative evidence of explanation is very welcome. 


Hertz Rays. 





Re The Relative Costs of Copper, Alominium, and Iron, 
when used as Electrical Conductors. 


The article by Mr. John B. C. Kershaw, which we found 
in your last issue, has greatly interested us, as also did ‘the 
previous articles treating of the samesubject. Will you allow 
us to point out some considerations we arrive at when the 
matter is looked at from a more practical point of view. 

First of all, the question must be limited to aerial con- 
ductors, because it is obvious that aluminium and iron. 
cannot be entertained for one moment as materials for 
underground conductors. Copper has always been, and will 
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continue to be, as long as no cheaper metal with a higher 
or as high a conductivity will be found, the only possible 
cable conductor for practical purpores. Iron as well as 
aluminium would require to have more than five times the 
volume of copper to yield the same effective resistance. 
Therefore it is tobe guessed what enormous dimensions and 
prices of cables we would arrive at by using those metals. 
Consequently the comparison must of necessity be restricted 
to overhead wires. 

We presume that Mr. Kershaw has principally in view 
conductors for heavy currents, otherwise we would not 
understand his saying, when speaking of iron, “though its 
weight, as compared with copper and aluminium, prevents 
its use for overhead lines;” because the use of iron for 
overhead telegraph lines cannot possibly be ignored, although 
copper has been substituted for iron in the construction of 
telegraph lines to some extent. 

We further wish to point out that it serves no practical 
purpose to compare the prices of the different metals, as 
Mr. Kershaw does, in the crudest state. The only practical 
comparison is that of the finished wires as they are strung 
on the insulators. And as iron wire has to be protected 
against oxidation by a coat of zinc, and the drawing of the 
wire increases its low value more considerably in proportion 
to that of copper or aluminium wire, the result of the 
comparison is necessarily different to what Mr. Kershaw 
makes it. : 

We think the following prices will be found reasonable, 
such as the respective wires can be bought at present :— 


Copper wire... See Bes wee eed oe %d. perlb. 

Aluminium wire ... sas mes sad eo =164d. ee 

Galvanised iron wire with soe conductivity 175d. ,, 
» 125 BS 09d. 


Therefore, supposing Mr. Kershaw’s figures as to specific 
gravity and conductivity to be exact, but inserting the 
prices as stated above, we arrive at the following results :— 


Copper and aluminium— 
893 x 7 x 59 _ 100 


268 x 165 x lov 120 
Copper and iron, with 16°4 per cent. conductivity— 


8:93 x 7 x 164 _ 100 
810 x 1:75 x 100 138 


Copper and iron, with 12°5 per cent. conductivity— 
893 x 7 x 125 _ 100 
810 x uy x 100 93 


so that, commercially, aluminium comes out 20 per cent. 
dearer than copper; iron of 16°4 per cent. conductivity, 
88 per cent. dearer ; and iron of 12°5 per cent. conductivity, 
7 per cent. cheaper. 

As to the use of aluminium it must not be overlooked 
that its low density and low tensile strength exclude its use 
for overhead purposes, as far as the present state of the art 
goes. Its strength may be increased by allaying it with 
other metals, bat it is to be feared that then its conductivity 
will 5 considerably reduced and its specific gravity in- 
creased. 











Per Pa. Felten & Guilleaume, 
C. Srzven. 
Sole Agents: W. F. Dennis & Co., 23, Billiter Street, London, E.C. 





ELECTRICITY AND MINES DRAINAGE. 





THE Institution of Mining Engineers commenced its ninth annual 
general meeting in Birmingham on Tuesday. 

Mr. E. B. Marten and Mr. Edmund Howell, in a paper on “The 
South Staffordshire Mines Drainage Scheme, with Special to 
Electric Power Pumping,” said that any one who was familiar with 
the Black Country some 30 or 40 years ago must have wondered at 
the number of large pumping engines required to keep the mines free 
fr.m water, and could not fail to notice the manner in which the 
taking out of the remarkably thick coal seams for which this district 
was 1:mous had broken the surface of the ground, and so sunk the 
beds and banks of the rivers and watercourses in all directions as to 
create large sheets of water in numerous places where water ought 
not to be. Pumping the water at one mine to let it down into 
another near it was so obviously unscientific, that much effort was 


was made to find a ye f Under the auspices of the British 
Association, who visited Birmingham in 1865, statistics were 
thered showing that about 50,000,000 gallons of water were raised 
Coa the mines daily, and the calculation soon proved that 
the pumps were lifting the same water over and over again. 
The state of the public rivers and streams was found to be 
deplorable, and the canals and canal-basins were also so much pulled 
about by mining as to overflow, and so contributed much water to 
the mines. In times of flood from heavy rain large areas were s0 
covered with water that the streams and canals could not be distin- 
guished. Parliamentary powers were sought in 1872, and such was 
the general fear of the loss of such quantities of coal as were 
threatened with hopeless inundation that the necessary — were 
readily granted, the first South Staffordshire Mines inage Act 
being passed in 1873. Help came from many quarters, and some 
rather unexpectedly. The canal companies, although much affected 
by the powers sought, gave general support, with the hope that with 
the measures that would be taken the frequent and expensive litigation 
as to flooding of mines would cease. The paper dealt more es ly 
with the surface (75 square miles), and more particularly those 32 
square miles of it called the Tipton district, where electric power is 
proposed to be used. In this district there were raised from the 32 
square miles 36,000,000 gallons of water per day by 120engines. Very 
little progress was made while the old pumping engines, over which the 
commissioners had only limited control were worked, but when they 
putand also acquired a few of the best of the old ones direct control 
made more economic workiog possible. Since 1873, thanks to the 
surface works, the mass of water to be dealt with had so decreased 
that the daily quantity has been reduced to 9,000,000 gallons, or only 
one-quarter of what it was at the commencement. This 9,000,000 
— however, did not come to the —— sufficiently freely to 
in the mines to the level of the coal to be worked. It was desired 

so to further improve the surface works in extent and efficiency as to 
reduce the “ come” from the mines to only 6,000,000 gallons per day, 
and to pump from some of the drowned pounds by means of a few 
smaller and semi-portable engines. As the collieries began to be 
worked, after being freed from water, underground connections 
would be made. Thus the original plan for concentrating the water 
would become effected in a natural way, and the water would be 
brought to the present pumping engines, which were fixed in exactly 
the right places, and were fully equal to the work. In 1895 a com- 
bined scheme for draining the mines and the surface was brought 
out. It pro the establishment of two main pumping and 
hydraulic power-producing plants, underground levels, and a 
hydraulic power distribution main, which power was not 
only to be used for working semi-portable deep pumps, 
but also to be made available for the actuating of su pumps 
situated in the low-lying areas. A large proportion of that part of 
the scheme which referred to the driving of the underground levels 
had been carried out. The commissioners were faced with the 
difficulty of either having to make an underground level from the 
pumps to every colliery in the district which was required to be 
worked, or to revert to the original state of affairs of havinga pump- 
ing station in almost every colliery. This was altogether a position 
which it was impossible to contemplate either from an engineering 
or financial standpoint. Twenty-two tons of water were pumped 
in 1878 to 1 ton of coal or other mineral: and in 1898, notwith- 
standing the great reduction in the water, the commissioners’ 
engines were pumping 24 tons of water tol of mineral, while if 
the water raised by pumping engines were added the proportion 
was 284 tons. The only way to bring down the cost of working 
an increased number of stations within the range of the revenue 
was by some means not before available, to diminish the 
quantity of water that daily found its way to the mines from 
the surface. Having secured, through the Midland Electric Cor- 
poration for Power Distribution, the prospect of an early supply of 
electric energy at a cheap rate, the scheme for the extended drainage 
of the low lying portion of the surface became feasible. All the area 
of the Tipton district had been re-examined for suitable places for 
surface pumps, and 50 sites had been selected, and surveys made, for 
delivery channels to convey the water pumped to soms existing 
watercourse. Although the quantity of surface water to be diverted 
from the mines was 3,000,000 gallons per y Bes the average, the 
peste proposed should lift on emergency 25,000,000 gallons per day 
storm time, when their help would be of the greatest advantage. 
The exact of these pumps had not been settled; but now 
that centrifugal pumps were e to run at very great speeds, there 
should be no difficulty in obtaining a pump and motor of such simple 
construction, that it could be set at work by the throwing over of 4 
lever when the water in the receptacle rose to the arranged height, 
and shut off when the receptacle was empty. These ag would 
be required to raise water only to heights of 10, 15, or 20 feet, and it 
was impossible to over-estimate their value, especially in storm time, 
in preventing water from going down into the mines, to be lifted 
thence to heights of 400 or 600 feet. The water which travelled 
out of sight, uently for great distances, between the level of the 
original surface of the country and the top of the artificial mounds 
which had been thrown ™p by the collieries and ironworks, 
would now be intercepted by the proposed electric pumps, and 
the drains connected with them, before it found places where it 
could get down into the mines. Water also flowed into the Tipton 
district from the high ground beyond the district boundaries. Where 
there were at present steam pumps, pumps worked by electricity 
would be substituted, and in consequence each place would produce 
greater effects than with the present steam pumps, as the electric 
pumps would be automatic, and might be set to work simul- 
taneously after a storm, instead of waiting, as with the steam pump, 
until the attendant could work them in turn. They might also 
continue at work night and day for some days together. The stations 
now used for periodical visits of portable pamps would also be fitted 
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with automatic electric motors and pumps and the swags near them 
would be kept permanently low instead of being visited only at con- 
siderable intervals of time, and thus the percolation of water into the 
mines would be more effectually prevented. Other stations would be 
placed where the old surface was still visible, between the pit mounds, 
or known to exist under the pit mounds, and to be reached by shallow 
pits, or where old pits now letting in the surface-water could be 
filled up to the place where the water entered, and an electric 
pump fixed at that level. There were old limestone quarries 
in the high ground south and west of the Tipton district, 
which were drained, when worked, by special engines or by water- 
works engines now disused; and these quarries now formed funnels 
of large extent to catch the rainfall. Much of this water found its 
way through lower outlets into the mines. These would be most 
awkward places for steam pumps and for the formation of roads to 
them for the delivery of coal or other fuel, but comparatively eas 
and simpte of access for electric pumps. Many clayholes existed, 
and also coal openworks for shallow seams and stone quarries, all of 
which formed collecting funnels for rainfall, and if; as was often the 
case, old pits existed in the bottom of them, these emptied themselves 
direct into the mines. Having given several other instances in which 
electrical power might be economically and advantageously used, the 
paper gave several other cases in which the electrical pumps would 
prove advantageous and economical, and concluded by emphasising 
the great gain to the mines and in economy of pumping by dealing 
at once with any water that could be dealt with at the surface. The 
near approach of electric power available for such a purpose seemed 
to offer a reasonable, safe, and ready help. 

The chairman, Mr. G. Lewis, referring to some particulars that 
were given as to the cost of electricity, said that the paper was in- 
teresting not only with regard to the drainage question, but with 
regard to the possibility of having large generating stations in 
colliery districts from which power could be electrically transmitted 
to different collieries not only for pumping, but for general mining 
purposes. The price per unit quoted for the current, which was 
shortly, he understood, to be reduced to 1d., was an important point, 
seeing the price charged to ordinary consumers. Mr. Marten ex- 
plained that the charge for the first hour was to be 3d. per unit, and 
‘825d. per unit afterwards. It was on account of the continuous use 
of the current that it could be supplied so economically. A vote of 
thanks was passed to Mr. Marten and Mr. Howell. 





BUSINESS NOTICES, &c. 





Electrical Wares Exported. 








Wok Enpine Szpr. 14Tu, 1897. | Weex Enpina Sept. 147TH, 1898, 
és £ 6 
Antwerp... ses «. 13 0 Adelaide ses co a 
Bangko! ode -» 260 0 a Teleg. mat. 134 0 
Beira... ie «1,032 0 | Alexandria oe a oe 6 
te Teleg. mat. ... 40 O| Amsterdam... as, a6 
Bombay ... se -» 12 0 | Boulogne ane -. 140 0 
am Teleph. mat. 24 O | Calcutta aes «. 318 O 
Boulogne -- 11 0} Cape Town ... ooo 242 O 
ee ue oe = 0 | Colombo... eed wo. 238 O 
uenos Ayres ... --- 200 O | Copenhagen ..., -. 140 0 
Calcutta aoe + 26 O | Durban ... soe ww. 943 0 
Cape Town. Teleg. mat. 1,890 0 | Gothenburg ... .. 114 0 
De Bay ... -. 11 6 | Hamburg aa <2 
ha » Teleg. mat. 448 0 | Helingsfors ... «ws ae 6 
Darban ... ees - 116 OQ} Hong Kong _... .. 320 0 
Flushing oy -. 74 O| Madeira... née ww. 124 0 
Gibraltar bes --- 280 O/| Malaga ... ne ue GS @ 
Gothenburg... <“ 7 O| Melbourne ies 1,172 0 
Lisbon ... nee -. 94 O| Ostend ... sue ane 8 0 
Madras ... os 19 0} Port Chalmers ... < 4 6 
Melbourne ° «- 50 0 | RioJaneiro. Teleg.mat. 375 0 
» Teleg. mat. ...1,356 0 | Rosario. Teleg. mat.... 154 0 
Odessa ... ste -- 750 O | St. Petersburg ... «- 160 0 
Perth ... coe .- 191 0 | Stockholm. Teleg. wire 105 0 
Piresus. Teleg. mat. ... 124 0 | Sydney ... ose oo. 864 0 
Port Elizabeth aa «. 768 0 »  Teleg.cable ... 370 0 
Rio Janeiro... -. 9825 0} Tientsin Teleg. mat... 65 0 
Santos. Teleg. mat. ... 44 0 | Wellington _... ... 882 0 
Shanghai eae -- 105 0 | Yokohama. Teleph. mat. 302 0 
Singapore Ay aa 7 0 
Sydney ... is -- 658 0 
Wellington .. .. 7 0 
Yokohama oe -. 380 0 
Total £8,932 0 Total £7,336 0 





Foreign Goods Transhipped. 


£ 6. 
Adelaide. Teleg.mat. 39 0 


Bankruptcy Proceedings.— Under the failure of J. 
Goodman & Co., gas and electric fittings dealers, 48, Commercial 
Street, E., the first meeting of creditors was held on Wednesday last, 
at the London Bankruptcy Court. The Chairman reported that 
accounts had been filed showing liabilities £3,850, and assets con- 
sisting of £4,000 £1 shares in J. Goodman & Co., Limited. It was a 
case of a I setting up business in this country, and upon 
getting into difficulties converting his business into a limited com- 


a with a nominal capital of £7,000. The company was not success- 
ally floated, and the business had since been continued under the 
le . J. Goodman & Co., —— be debtor would ee —_ - 
e@ necessary steps to wind up the company and bring the 
business assets into his estate for the benefit of the creditors. Mr. 
Davis, on the debtor’s behalf, said they would bury the company as 
expeditiously as possible, and be heartily glad to be ridof it. A 
resolution was passed for Mr. Benjamin Newstead, 0.A., Church 
Passage, Guildhall, to act as trustee and administer the estate in 
bankruptcy. 


Calcium Carbide,—It is reported that Messrs. Schuckert 
and Co., of Nuremburg, are about to establish large works in East 
Prussia for the manufacture of calcium carbide. It is proposed to 
use the water-power of the Passarge. 


Change of Address.—The offices of the Cowper-Coles 
Galvanising Syndicate, Limited, will be removed on the 29th inst. 
from 39, Victoria Street, to Grosvenor Mansions, Victoria Street, S.W. 


Como Electrical Exhibition.—The last date for the 
receipt of gy aon for space in the Electrical Exhibition, which 
i nee held at Como next year, has been extended to October 31st 
nD 


Dissolution of Partnership.—Mesers. C. 8. Hayes, 
H. M. Mitchell, and J. Wood (Mosses & Mitchell, vulcanised fibre 
merchants, 68—71, Chiswell Street, E.C.), have dissolved yotaewhie 
so far as concerns Mr. Hayes. The two remaining partners will 
A to debts, &c., and will continue the business under the old 
style. 

Electric Wiring.—From Messrs. Perci & Schacherer, of 
VIII., Szigony-utcza 21, Buda-Pesth, we have received a price list of 
their patent flexible cords with interposed insulating rings for 
incandescent lighting. The conductors are made with small insulat- 
ing rings, by means of which they are fixed in position, and there is 
no necessity to make any other preparation for their reception. A 
nail of suitable shape passed through the hole in the insulating ring 
holds the conductor to the wall. The insulating rings are 10 inches 
apart. The copper conductor is made up of a number of fine wires, 
stranded together. The insulating rings are made in three patterns :— 
No. 0, holding the cord directly against the wall (for dry situations) ; 
No. 3, double rings Lang organs. Hg inch behind the cord, and keeping 
it that distance from the wall; No. 5, keeping the cord ,ith inch 
from the wall. From the same firm we have received a card of 
samples showing a variety of colours of silk coverings for cords. 


Explosions in Main Boxes.— During the past week 
there have been explosions in electric light main boxes at Edinburgh 
and Manchester. 


First Meetings.—The first meetings of creditors and con- 
tributories in the case of the Cox-Thermo Electric Company, will be 
held at 11.30 a.m. and 12 noon respectively on Septémber 22nd, at 
33, Carey Street, W.C. 


The General Electric Company.—On Thursday last 
week, September 8th, a party consisting of about 30 of the London staff 
of the General Electric Company, and about the same number of friends, 
spent a pleasant day inspecting the new supply buildings of the 
company at Victoria Bridge, Manchester, and their extensive works 
at — Salford. By leaving Euston early the excursionists 
were able to da oe five hours in Cottonopolis, dining being 
postponed till the return journey. The time at disposal was profit- 
ably spent. At 1 o’clock the new supply buildings were seen and 
admired, after which luncheon was served. At its conclusion the 
visitors were taken in brakes to the works at Salford, where many 
hours might have been spent without weariness watching the various 
processes which occupy the hands and heads of the thousand 
operatives here employed. Buta hurried glance was all that time 
would admit of, and in the course of an hour or two the brakes 
were again in motion, this time on their way to London Road 
Station. To Mr. Hirst and Mr. Max Byng is due great credit for 
the perfect way in which the comfort of the party was studied and 
their entertainment provided for. It would have been hard indeed 
if their determination to make everyone enjoy the trip had not 
been fully realised, although one gentleman, by his own confession, 
was, when not asleep, looking over the hand of one of the “nap” 
players; in fact, having tore than his fair share of nap without paying 
for it. The supply building at Victoria Bridge, which we under- 
stand is to be known as Electricity Buildings, was designed by 
Messrs. Waddington & Sons, architects, Manchester, and built by 
Messrs. Neill & Sons. It has been erected to meet the pressing 
requirement for a central depot to deal with increasing business in 
the Lancashire and Yorkshire districts, and no 5 could have been 
better chosen, as it is within a minute’s walk of both the Exchange 
and Victoria Stations. The owners claim that they are the largest 
premises devoted to a like purpose in the electrical trade. They 
are of striking and handsome elevation, and are being fitted up 
in a way worthy of the building. Every type of electrical ap- 
paratus will be exhibited under working conditions, especially 
motors, in illustration of their adaptability to domestic and 
industrial p es. The building, which is six storeys high, has 
a frontage of 76 feet and a depth of 90 feet. The ground floor 
is alloted to the sales department, long counters running from front 
to back, and an office being provided for the head of each depart- 
ment. Over this there is a showroom for electroliers, brackets, glass 
ware and other goods of a decorative character. With the exception 
of a recess partitioned off and fitted up for the general m r’s 
office this floor is undivided, and is the most extensive and best 
adapted to the purpose that we have seen. On the second floor are 
general offices and counting house, and on the upper floors, storerooms. 
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An interesting part of the building is the basement, where in” 


addition to the ment there is a ‘model room 
for illustrating the driving of tools, lathes, rock , and coal 
cutters by electric power. Here also is located a 50-H.P. high speed 
non-condensing compound engine (Sentinel) coupled to a 


two-pole dynamo of the company’s make supplying current for. 


working the passenger and goods lifts and for lighting the 
building. A handsome marble switchboard not only controls 
the distribution within the building, but enables the system when 
necessary to be switched on to the borough supply. The electric 
motors for working the lifts are of the company’s well-known two- 
pole type. In a boiler house at the back is a boiler for supplying 
steam to the engine, and for generally heating the building. To the 
boiler is attached a Green’s economiser, the scrapers of which are 
driven by a direct-coupled motor. Of the works at Salford we gave 
a description in our issue of October 16th, 1896, special reference 
being made to the variety of machine tools in use, and the extent to 
which they were worked by three-phase motors both direct and from 
shafting. Since that date the manufacturing branch of the com- 
pany’s business has become concentrated at these works, which are 
at the present moment being enlarged to a considerable extent to 
cope with the needs of the arc lamp and the telephone de ents. 
In the meantime the various floors are rather crowded with workers. 
On one will be found row after row of girls, boys, and men at 
special tools stamping and shaping small parts, winding magnets, 
putting together bells, magnetos, telegraph and telephone instruments 
and similar work. On another is the work of a heavier nature, such 
as the building of marble switchboards, by electric power, three- 
phase motors driving all the tools employed. The instrument making 
department proved interesting on the occasion of the visit, owing to 
there being in course of construction some of the new form of 
ammeter and voltmeter, the peculiar feature being that they are sunk 
in the switchboard with their face flush with the surface. A novel 
form of combination instrument was also in hand for testing voltage 
current and insulation. The wood-working, tool making, and dynamo 
construction occupy larger areas, but room is found for all necessary 
operations on the premises even for such as silver plating and gilding. 


The Forthcoming Educational Session.— We have 
already referred to several announcements made by various 
colleges and technical institutions. We now understand that the 
evening classes at the East London Technical College, People's 
Palace, in electrical engineering, including lectures and laboratory 
work by Mr. J. T. Morriss, will commence on September 27th. The 
new session of the Northern Polytechnic Institute, Holloway Road, 
N., begins on September 19th. The department of physics and 
electrical engineering is under Mr. VY. A. Mundella, B.A., B.Sc. 
There is to be lecture and laboratory work in general physics, elec- 
tricity, electrical engineering, electric wiring and house-fitting, &c 
Secretary, Mr. E. Griffiths. See our “ Official Notices” this week 
for particulars. 

e have before us the announcements of classes and other pro- 
ceedings in connection with that very excellent institute, the 
Northampton Institute, St. John Street Road. The splendidly 
equipped laboratories, workshops, and class rooms cannot fail to 
attract many who are in pursuit of knowledge, technical and other- 
wise. We gave a brief description of them in the Exmcrricab 
Review for March 25th, on the occasion of the formal opening 
by the Lord Mayor. The electrical engineering and applied physics 
department is under the control of Dr. R. Mullineux Walmsley, the 
agg of the Institute; his chief assistant and senior lecturer is 

r. 0. V. Drysdale. Instruction is to be given in magnetism and 
electricity, electrical instruments, applied electricity, telegraphy and 
a a the latter section being under the lectureship of Dr. 
Walmsley, with Mr. W. H. Winny for laboratory work. ere will 
be lectures in'applied electricity for —— and telephonists, 
electrical and telegraphic instrument making. In the electro- 
chemistry branch, Mr. uel Field is lecturer and demonstrator; 
he is also in charge of the electro-plating sections. We must refer our 
readers and intending students to the illustrated syllabus, which 
gives everything in a very detailed manner. 

The evening department of the Polytechnic School of Engineering, 
807-311, Regent Street, W., commences its winter session for courses 
of instruction in engineering and mechanical science on Monday, 
September 26th. Particulars from the director, Mr. Henry Spooner. 


The Gilbert Are Lamp Company.—This oneuety 
have arranged a large contract for lighting the new buildings 
which Messrs. Lyons are erecting in Draper’s Gardens, E.C. The 
work is being carried out almost entirely by electric light night and 
day, and the building commences with a basement 40 fest. below the 
ground. The company have just completely fitted St. Andrew's 
School, Southboro’, and St. Andrew’s School, Eastbourne, and are 
also carrying out the lighting of the New Kensington Town Hall, 
where the wiring is being entirely fitted in iron pipes. They are 
just delivering to the Blackpool Corporation their order of 120 double 
carbon rectified arc lamps and apparatus. These lamps are of the 
—s open type, burning 50 to 80 hours according to current 
ensity. 


Lists.—Messrs. Redpath, Brown & Co., Limited, of St. 
Andrew Steel Works, Edinburgh, have issued a list of the “ Stirling ” 
water-tube boiler, giving illustrations and explaining its advantages. 

Mr, A. J. Wright, of 318, Upper Street, N., sends us his trade price 
list of electric bells, indicators, wires, batteries and accessories. 

The Electrical Company, of Charing Cross Road, has published 
a new list of direct current dynamos and motors. It embraces 
new types and a wider range of machines than in previous lists, 
and a gohan an in all. The sheets abound in illustrations, 
sectional drawings and photographic views of the various machines, 


atid thére is considerable tabulated and descriptive matter, also prices 
in many cases. The list will be useful to the trade. 

We have received from Messrs. D. H. Bonella & Son, of 
58, Mortimer Street, W., a price list of high voltage lamps. This 
firm is making a specialité of fancy twisted flame and small bulb 
lamps for burning direct on high voltage circuits and also in series. 


Messrs. P. R. Jackson & Co.—This firm has a very 
large number of important orders in hand, and has also a very large 
stock of dynamos. 


‘New Business.—The District Electric Company has 
commenced business at 34, Livery Street, Birmingham, for the 
installation of electric light, telephone, bell and other systems. Mr. 
L. Stallybrass, who we understand has had considerable experience 
in these lines both in England and America, will watch over orders. 


A New Phase in Alternating Currents.—While look- 
ing over the Langdon-Davies Altornate Current Electric Motor 
Company’s works the other day, we saw a new form of single-phase 
motor. From what we saw it would appear to us that it is destined 
to remove the objection, at present hanging over the single-phase 
system, of not being suitable for lifts and tramcars, as it hada 
starting torque about 12 times as great as that of their ordinary motor 
for the same current, and its speed can be regulated at will. 
Alternate current supply companies would do well to await tbe 
course of events before altering any part of their plant to two- 
phase or polyphase working. 


Smoke Nuisance,—Last week, before Mr. Lushington, 
the National Liberal Club, the Charing Cross and Strand Electric 
Supply Corporation, and the Tivoli Restaurant, Limited, were sum- 
mond by Mr. G. W. Murnane, clerk to 8t. Martin’s Vestry, for causing 
& nuisance by allowing large quantities of black smoke to escape from 
their works. For the Charing Oross Electric Supply Corporation 
Mr. George Elliott said that since they had been served with the 
summons they had used every endeavour to mitigate the nuisance, 
and with the exception of two days there had been no possible cause 
for complaint. He would guarantee that so long as they could get 
good hard steam coal, whether Welsh coal or not, there would be no 
further nuisance. Mr. Lushington said that in this case, as the com- 
pany seemed to have succeeded in reducing the nuisance, he should 
make no order. The summons against the Tivoli Restaurant was by 
leave withdrawn. Mr. Lushington made an order for abatement at 
the National Liberal Olub, with £5 5s. costs to the Vestry. 


To Creditors.—Persons having claims against Samuel 
Scargill and Albert Hanson (trading as. Scargill and Hanson, 
electrical engineers, 10, Booth Street, Bradford), should send (by 
October 8th) particulars to Mr. G. W. Smith, 23, Bank Street, 
Bradford, trustee under a deed of assigament dated June 30th, 1898, 
A first and final dividend is about to be declared. 








ELECTRIC LIGHTING NOTES. 


Aberdeen.—The Gas and Electric Lighting Committee 
recommends the extension of electric mains to Rubislaw Den North 
(cost, £168). It has authorised the electrical engineer to prepare a 
specification for lighting the Art Gallery by electricity. 


Barrow-in-Farness,—The County Council, by 19 votes 
to 9, has referred back to the Highways and Lighting Committee 
a minute re the lighting of the streets of the town. The committee 
had determined not to adopt electricity for street lighting at present, 
but since then the Electric Light Committee has met re decided to 
offer to supply energy for the 21 arc lamps proposed to be erected at 
£15 per annum, instead of £17 10s. as previously offered. So the 
matter will be again considered. A site has been purchased in Abbey 
Road fora transformer sub-station. 

At a meeting of the Lighting Oommittee on Wednesday afternoon, 
it was determined to light a few of the principal streets with 
electricity as an experiment. 

Bath.—Last week the Electric Light Committee held a 
meeting to discuss the long delay in completing the installation of 
new plant and machinery at the works. Mr. May, representing Mr. 
Hammond, the consulting engineer, said the contractors were entirely 
to blame. Mr, Tonkin said he had understood these new works were 
to have been finished last winter. The chairman said he could see no 
ending to the work at present. A resolution was adopted referring 
the matter to the Works Committee for immediate consideration, 
and calling upon Mr. Hammond for a special report. Mr. Metzger 
had presented a long report upon the machinery necessary to com- 
plete the work, and stated that he thought with ordinary success the 
condensing plant. might be working in thorough order in from seven 
to eight a The delay arose, he considered, from the parts not 
arriving fast enough. f 

Battersea.—The Finance and Law Committee reported 
to the Vestry on Wednesday evening that the County of London and 
Brush Provincial Electric Lighting Company had applied to the court 
for a further suspension of the injunction granted against the company 
in regard to the laying of electric light mains in Trinity Road. The 
Vestry opposed the application, but before the case was brought into 
court the company informed the Vestry that the pipes laid in 
Boundaries Road, and upon which question the surveyor had sworn 
an affidavit, had been renioved. Mr. Justice Stirling, before whom 
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the application was heard, decided to further suspend the injunction, 
but ordered the company to pay all the costs in connection with the 
matter. 


authorities in resisting the claims of Mr. Martin Ri 


Bloemfontein.—The Town Council has a scheme 
to light the town with electricity, and has accepted Messrs. Reunert 
and Sons’ tender for £16,500. 


Bournemouth.—The Electric Supply Company intend 
making substantial reductions in their charges for current from 
January 1st next. 


Bradford.—The accounts of the electricity department 
for the half-year ended June 30th, showed that the total income for 
that period was £9,565, an increase of £839. The profit for the 
half-year was £1,658 10s. 2d., against £1,66510s. 2d. The number of 
consumers was 720, against 521, an increase of 38 per cent. The 
trade profit for the half-year was £3 4s. 94d. per cent., and the net 
profit, after chargigg interest on sinking fund, 18s. 7d. per cent. 

The Gas and: Electricity Supply Committee propose to borrow 
£10,000 for the extension of electric cables within the city. 

Brierley Hill.—The Lighting Committee has reported 
that the Dudley and Stourbridge Electrical Energy Company 
applied for the Council’s consent to a provisional order to supply 
electrical energy within the district. The committee had adjourned 
the matter for further consideration. The Council has approved of 
the plans of the British Electric Traction Company for the posts to 
be erected for the electric tramways. 


Brighton.—Notice has been given, on behalf of Mr. 
Martin B. Rucker, that the Brighton Corporation are infringing 
patents held by him for improvements in distributing electricity. 
The town clerk has info the Lighting Committee that he and 
Mr. Wright, the engineer to the Corporation, attended a meeting 
convened by the London Electric Supply Corporation, and that 
Mr. Wright also attended a meeting of the Municipal Electrical 
Association. Both meetings were attended by representatives of 
municipal corporations, local authorities, and others interested, and 
at these it was decided to take combined action to resist the claim. 


Bolton.—Mr. George Swainson, treasurer for the Bolton 
Corporation, has jast issued his “Blue Book,” dealing with the 
finances of the several departments owned and managed by the 
Corpvration. He re that the Electricity Committee have now for 
the first year turned the corner which divided profit from loss. In 
1895, there was a loss on the working by £591, which was charged 
against the rates; in 1896, the amount was increased to £1,054; but 
in 1897, it fell to £269. During the last financial year a profit of 
£917 was earned and carried to the reserve fand. The capital 
account has grown from £24,459 in 1895, to £57,037 in 1898, a sum 
which will be largely augmented when the Corporation generates 
electricity for the working of thetrams. In 1895, the Board of Trade 
units genetated totalled 45,968, and last year the figures stood at 
480,836. Daring the same period the cable had been increased from 
9,000 yards to 34,750. The current supplied to customers yielded 
this Pg year £5,720, as against £3,736 in the proceeding twelve 
months. 

At last week’s Council meeting a discussion took place in reference 
to the purchase of land by the Electricity Committee for the ex- 
tension of the works in Spa Road. The extension has been rendered 
necessary in view of the proposal to run the trams by electricity, 
and for the pu of laying down the necessary plant to supply 
the areas recently added to the borough, borrowing powers fo this 
purpose having been acquired to the extent of £250,000. 


Buckley.—The Urban Council has a resolution 
to obtain a provisional order for lighting the district by electricity, 
and has resolved to the services of an electrical f° 
Tenders for electric lighting had been received from the Sandycroft 
Engineering Company and Messrs, Mather & Platt. 


Canterbury.—The contract for the electric lighting of 
the Foresters’ Hall, the largest public hall in the city, has been placed 
in the hands of Mr. E. J. Philpot. 


Carlisle——Workmen are at t busily ed in 
laying cables in the streets, and in a few weeks it is h t the 
city will be lighted with electricity. The Oorporation have decided 
that the charge at the outset shall be 5d. per unit. The price of gas 
is 2s, 3d. per 1,000 cubic feet. 


_Castletown.—The Town Commissioners have given per- 
mission to Messrs. Mylchreest & Co. to carry a wire over the streets 
from the barracks to their premises in Malew Street, for lighting them 
by electricity, 

Cheltenham.—The Council will join with the London 
Electric Supply Co’ on and others in resisting the claim made 
by Mr. Martin Ri in regard to the Zipernowski transformer 
patents. It has been decided in lieu of the sums of £875 and 
£3,000, for which it was resolved at the meetings of this committee, 
held on May 26th and June 23rd last respectively, to apply to the 
Local Government Board for sanction to borrow, to apply for sanction 
to borrow the sum of £9,000 to provide for the items of expenditure 
specified in the report of the electrical engineer, which inciudes the 
items for which the said sums of £875 and £3,000 were required, 
and £2,500 for the necessary alterations and additions to the central 
station as estimated by the borough surveyor. 


Bedford.—The Council will join with ome municipal 
As . 


Cork.—The electric lighting question was discussed by 
the governors of the Cork District Lunatic Asylum last week. It had 
reviously been decided not to adopt electric lighting, but last week 
@ governors, by 11 votes to 9, rescinded the previous resolution, 
decided to further consider electric lighting, and referred the matter 
to a committee of the whole board. 


Coventry.—The Electric Lighting Committee has re- 
ported that legal proceedings have been threatened with respect to 
patent rights affecting the alternating current system of electrical 
supply. The committee will join in with other Corporations in 
defending the action, and pay a proportionate share of the costs. 


Denton.—The Tramways Committee have received a letter 
from the Ashton-under-Lyne Corporation asking if, in the event of 
their deciding to promote a Bill in Parliament authorising them to 
supply ty outside the borough, the Denton Council would at 
the same time apply for the usual provisional order under the Elec- 
tric Lighting Act, and, on the necessary powers being obtained, if 
they would be willing to enter into an agreement for being supplied 
with electricity by the Ashton Corporation. The clerk was instructed 
to communicate with the Ashton Corporation as to their terms, and 
also with the Levenshulme Oouncil with regard to the report recently 
made to them on the question of lighting their district by electricity. 
A letter was read from the Board of Trade stating that they had ex- 
tended the time for the completion of the Oldham, Ashton, and Hyde 
electric tramways to February 12th, 1899, and that the company had 
made out a case for a “single decker” car. It was resolved that, 
whilst having no further observation to offer on the subject, the Com- 
mittee were of opinion that cars with outside seats were best adapted 
for the requirements of the district, and the clerk was instructed to 
ask the Hyde Corporation, the Ashton Corporation, and the Auden- 
shaw District Council what action they were taking. 


Derby.—The Electric Lighting Committee of the Derby 
Corporation reduced the applications (62 in number) for the 

t of borough electrical engineer and manager to three, and on 

ednesday the names were submitted to the Council. Mr. T. P. 
Wilmshurat, chief of the Halifax Corporation’s electric works, was 
then appointed electrical engineer and. of the Derby 
electric light works. The appointment is worth £350 a year, with 
the privi of taking two pupils. The principal points in Mr. 
Wilmshurst’s favour were that the same — of electric lighting is 
in vogue in Derby as in Halifax, and that he had laid down the 
electric tramway there. This work is contemplated in Derby. 
Moreover, Mr, Wilmshurst stated that his sole reason for wanting to 
leave Halifax was because it was not exactly a Paradise to live in. 
Mr. Wilmshurst secured 52 votes out of 55, the numbers of members 
present. 


Dewsbury.—The Town Council on Tuesday last week 
had before it the following resolutions of the Gas and Electricity 
Committee:—1. That for the purpose of relieving the present over- 
loaded condition of the existing feeding mains and distributors, the 
principle of increasing the voltage from 220 volts to 440 volts be 
adopted in preference to that of duplicating the mains, the estimated 
cost of such increase being £2,232 2s. 2. That the extension of the 
mains into Oxford Road, West Park Street, James Street, and Park 
Road be proceeded with, and that the electrical engineer do obtain 
tenders for the supply of the necessary cable, and the laying down of 
the same. 3. That the town clerk do give the necessary notices to 
owners of premises fronting, adjoining, or abutting upon the said 
streets of the intention of the Corporation to carry out such works. 


Dundee.—Messrs. Thomas Justice & Sons, Limited, 
recently asked a Committee for a supply of electric current on the 
best terms ble. The supply required would be for at least 500 
16-0.P. lights, to light te eir workshop in South Ward Road. 
After discussion the Committee to recommend that the price 
should be as follows:—Up to and including 10,000 units per annum, 
4d. A unit (the present rate), and above 10,000 units, 3d. per unit, 
to all consumers. 


Edinburgh.—The Electric Lighting Committee last week 
gave further consideration to their estimates for the current financial 
year. The result of their deliberations was that in consequence of the 
greatly increased private demands for the light, they placed their 
estimate of revenue for the year at £54,000 instead of £51,000. It 
was further understood that of the expected £3,000 of increased 
revenue £1,000 should be placed to reserve, and £2,000 transferred 
to the burgh assessment account for the relief of the rates. The com- 
mittee also decided that the minimum charge for the private con- 
sumption of the light should be £1 per annum instead of 13s. 4d. per 
quarter, as heretofore. 


Elland.—About half of the members of the District 
Council went to Nelson last week to inspect the electric lighting 
arrangements there. 

Hampstead.—Messrs. H. G. Ellis & Co., Limited, of 
Victoria Street, state that they have secured the contract (by tender) 
re the electric installation and fittings for the Hampstead Work- 

ouse. 


Hartlepool.—The surveyor has been authorised to prepare 
en with the proposals to light the borough by 


Haslingden.—The Town Council on 8th inst, resolved 
to apply for a provisional order for electric lighting. 
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Heywood,—The Town Council has instructed the 
manager of the sewage works to obtain an estimate for the electric 
lighting of those works, and also of the Infectious Diseases Hospital. 


Hull.—The new electric light station in Sculcoates Lane 
has been completed, and the new plant is running. It is anticipated 
that by the end of the year it will be working to its full capacity, so 
great is the demand for current. 


King’s Lynn.—On 7th inst. Mr. Sandford Fawcett, 
A.M.I.C.E., held a Local Government Board inquiry ve the Town 
Council’s application for power to borrow £30,000 for electric lighting 
purposes. Particulars 7e provisional order, &c., were given by the town 
clerk, and Prof. Robinson, who is acting as consulting engineer, 
explained that he had been authorised to obtain tenders and make 
plans, &c., for the various works. The Mayor and other members of 
the Council attended to support the scheme, but Alderman Pridgeon 
opposed on the ground that the ratepayers did not want the installa- 
tion. He thought it curious to advertise for tenders, &c., before the 
Local Government Board had given its sanction. 


Kirkealdy.—The Town Council has now resolved to 
apply to the Board of Trade for a provisional order to introduce the 
electric light into Kirkcaldy. This is in opposition to the applica- 
tion of the Edmundson Electric Lighting Corporation, London, who 
have also given notice of their attention for applying for such an 
order. The town authorities have further ond to apply also for a 
Parliamentary Bill or provisional order to introduce electric tram- 
ways. The position of the Kirkcaldy Corporation is, that while they 
do not intend to teke up the schemes personally, they wish to have 
the powers to promote both schemes, and hand them over to the com- 
pany offering the best terms, altbough there is a distinct feeling in 
favour of the promoters of the local company who offered to com- 
plete the scheme having the preference. 


Liandudno,—At a special Council meeting last week, the 
seal of the Council was affixed to a loan of £1,564 towards electric 
lighting purposes. The sum is to be repaid in 24 years at 2? per 
cent, interest. 


Mauritius.—We are informed that the contract for 
electric lighting for Port Louis, Mauritius, has been placed with the 
Birmingham Installation Company. Mr. F. J. Warden-Stevens is 
oy engineer for the work. The estimated outlay is 

,000. 


Monmouth.—At the last week’s Council meeting a 
lengthy debate arose on the presentation of a report by the Drainage 
and Electric Lighting Committee. The report dealt with sewage 
matters, and the question of site for sewage works. Another matter 
that arose was regarding an electric transforming station. The town 
clerk reported that Messrs. Siemens Bros. & Co., the electrical con- 
tractors, wanted a site for one of the transforming sub-stations, and 
the old police station was approved by the Council as suitable. 


Newcastle.—The Town Council held a special meeting 
last week, at which it was decided to apply for a provisional electric 
lighting order for supplying the district of the municipal borough. 
A committee was appointed to follow the matter through. 


Newport.—In a recent report to the Electricity Com- 
mittee, the office manager showed that the number of lights now con- 
nected and on order is equivalent to 19,164 8-O0.P. lamps. As the 
result of a month’s canvass, orders for 337 lights were obtained. In 
consequence of the large number of orders for the light, an addi- 
tional jointer’s kit is to be purchased, and an additional jointer 
appointed. The borough electrical engineer’s report upon the con- 
dition of the plant was read, from which it appeared that the con- 
denser had developed some defect, and that one of the converters in 
the sub-station at the Town Hall had failed. These matters were 
being taken up by the contractors. A comparison of the plant, with 
the number of lights connected, was also given. The Council will 
join with the London Electric Supply Corporation in contesting the 
claims of Mr. Martin Rucker ve the Zipernowski patents. A report 
by the consulting engineer upon arc lamps was read, from which 
it appeared that seven or eight different kinds of lamps had been 
tested, with the result that he recommended that the tender of the 
Electric Construction Company, Limited, for the supply of 34 arc 
lamps, for the sum of £708 10s., be accepted. It was resolved that 
the tender of the Electric Construction Company, Ltd, be accepted. 


North London.—The North London Electricity Com- 
pany’s proposal to apply to Parliament next session for a provisional 
order to enable them to supply electricity to various North London 
areas, is causing & good deal of activity on the part of the authorities 
whose districts are concerned. The Finchley Council, takirg the’ 
lead in the matter, bave convened a conference to discuss the matter, 
and have invited the District Councils of Barnet, East Barnet, Friern 
Barnet, Hendon, Hendon urban, Hendon rural, Hornsey, Wood 
Green, Enfield, Edmonton, Tottenham, and Southgate to send 
delegates. The Barnet Council, who hold a provisional order of their 
own—although for some years past it has been a sort of “ white 
elephant”—have decided not to attend the conference. It is not to 
be implied from this attitude, however, that they will consent to 
the order being granted to a private company. 

The East Barnet Urban District Council appointed two representa- 
tives to attend a meeting at the Guildhall, Westminster, on Septem- 
ber 13:h, to consider the proposal of the North London Electricity 
Company to apply to Parliament for a provisional order authorising 
them to supply electricity throughout an extensive district, including. 
Finchley and Barnet. 

The Enfield Urban Council has also been discussing the same 
company’s proposals, which, we understand, apply to the Finchley 


. Barnet. 


district, together with the districts of Southgate, Edmonton, Enfield, 
Tottenham, Hendon Urban, Hendon Rural, Hornsey, Wood Green, 
Barnet, Friern Barnet, East Barnet, Chipping Barnet, and New 
The Council has referred the matter to a Committee, 


Northwich.—It is stated that the Northwich Electric Sup- 
ply Company have taken over the house wiring business of Messrs. Ames, 
Garrard & Co. in Northwich, which they intend carrying on under the 
management of Mr. F. W. Ames, whom they have also appointed as 
their resident electrical engineer in place of Mr. F. Kenyon. 


Nuneaton.—It is stated that the demand for electric 
—" is so great that the company is doubling the capacity of its 
plant. 

Oldham District,—The Mossley Town Council do not 
seem to be in favour of adopting the electric light. The Ashton 
authorities have made overtures to them, stating that the Corporation 
would shortly be in a position to apply electrical energy in the 
borough on terms to be agreed upon. The result of the deliberations 
was that no action was taken in the matter. One of their objections 

rhaps lies in the fact that they have a gas undertaking of their own. 
ome trouble is being caused by the chimney of the electric light 
works of the Oldham Corporation emitting an undue quantity of black 
smoke. The Sanitary Committee have ordered the Electric Light 
Committee to desist, but this committee say they are doing their best 
to that end. The town clerk said it might seem foolish to summon 
another committee, but it was the only course open to deal with them, 
as they did private firms. 


. Perth, West Australia—Under the supervision of 
Mr. Dawson, the electrical engineer for railways, the electric light has 
now been successfully installed at the Perth Railway Station. The 
installation consists of 26 arc lamps and 2%) incandescent lamps, 
the latter being intended for use in the various station buildings. 
The generating plant is accommodated in a building which has been 
erected in Wellington Street, and it includes a half-doz3n dynamos 
manufactured by Messrs. J. H. Holmes & Co., of Newcastle-on-Tyne. 
These are placed in the upper portion of the building, the boilers 
being situated below. The full plant has not yet been set going. 
Only two of the dynamos were ruoning when the current was turned 
on at the beginning of August. The electric light was installed at 
the Fremantle station in the beginning of ‘the year, and the work of 
installing the light at the Perth Railway Station has been carried out 
at a cost of about £11,500. 


Petersfield.—There is a strong agitation going on against 
the introduction of the electric light into Petersfield, as contemplated 
by the Urban District Council. A petition of the ratepayers was 
brought to the meeting of the Council on the 8th inst. by a deputa- 
tion; but as no notice whatever had been given to the Council, the 
chairman declined to receive it, saying he considered the promoters 
were not treating the Council courteously in coming in that manner, 
and, moreover, when the Council had finished all the business on its 
agenda, and the Council ought to stand on its dignity. The deputa- 
tion consequently retired without achieving their purpose. The 
chairman’s action has met with very geferal approval in the town. 
The great debate on the electric light scheme will come on at the next 
meeting of the Council on the 22nd inst. 


Salford.—At the last meeting of the Corporation the 
common seal of the Council was attached to a contract with the 
British Insulated Wire Company, Limited, for the supply of 1,000 
yards of ‘062 high tension, lead covered concentric cable for the 
electric light works, 


Solihull—The Rural District Council has refused to 
consent to the proposed application of the Birmingham Installation 
Company to the Board of Trade for a provisional order authorising 
the company to supply electricity. 


St. Pancras,—The Electricity and Public Lighting Com- 
mittee reported to the Vestry at the last meeting that in view of the 
extensions of the buildings iu course of progress at the Regent’s Park 
station not being sufficiently advanced to enable the additional plant 
on order being fixed and in working order to meet the coming 
winter’s demand, they had had to consider the question of 
hiring some temporary plant to tide over the difficulty. The matter 
being of extreme urgency, the Vestry decided to empower the Com- 
mittee to take such measures as might be necessary to cope with the 
demand. On the recommendation of the Committee it was decided 
in future to charge consumers requiring a combined day and night 
supply on the maximum demand indicator system. The Refuse 
Destructor Committee announced having given permission for the 
temporary use of a portion of the destructor yard for the purpose of 
accommodating plant ordered for the Stanhope Street station so as to 
aid that station in dealing with the additional load during the winter 
months. 


Stafford.—The Council has increased the salary of the 
chief assistant in the electricity department from £125 to £150 per 
annum. The Gas and Electricity Committee has made satisfactory 
arrangements for a 12 months’ supply of coal. Last week, at the 
Council meeting, it was stated by Mr. Westhead that.the increase of 
electricity sold during the quarter ended June 30th amounted to no 
less then 38 per cent., and the consumption for the last four weeks 
showed an increase of nearly 21 per cent , so it would be seen that the 
sale of electricity was increasing rapidly. 


Stalybridge.—The Town Council is not willing to join 
with the Ashton Corporation in its application for electric lighting 
powers upon the lines suggested. Neither will the Council approve 
of the proposed application for powers by the Electric Power Dis- 
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tribution Company. It is held that if the town has an electric 
lighting installation the Stalybridge Council should bs the under- 
taker, a8 it is already the owner of the gas works. 


Stretford.—By the casting vote of the chairman the 
District Council last week decided to carry out the arp of its 
electric lighting order of 1897, and to —— a resident engineer at 
£300 perannum. A sub-committee will visit any districts necessary 
to obtain information. 


Steckton.—The Local Government Board has sanctioned 
the borrowing of £28,482 for a gered of 25 years, for the purposes of 
erecting works in connection with the electric lighting scheme adopted 
two months ago. 


Teignmouth.—The surveyor is to prepare particulars for 
the District Council preparatory to the application for a provisional 
order for electric lighting. The gas works are in the hands of the 
Council, and it is considered that if electricity is introduced it must 
be kept in the Council’s hands, so that a company is not allowed to 
compete with the municipal gas supply. This hardly seems to be 
the right spirit in which to embark upon an electrical scheme. The 
discussion seems.to indicate that when both gas and electricity are 
worked by the municipality that one will not have itsehare of attention. 
As it is, the gas works are stated to be in ‘‘a bankrupt state.” But 
the Council’s present move is made merely to keep companies clear 
of the ground, If its idea is to let its provisional order lie on the 
tole ve to speak, we hope that private enterprise will defeat that 
object. 


Trowbridge,—At a meeting of the Council last week 
the question of applying for a provisional order for electric lighting 
purposes in the urban district was considered; but while it was 
unanimously agreed that no monopoly should be given toa private 
company in this respect, it was felt that the question was hardly ripe 
for such action being taken at present. 


Wallingford.—The Town Council recently offered to buy 
the gas undertaking for £7,500, but the company has refused. There 
was some talk at the last meeting of electric lighting, one speaker 
remarking that its introduction would be the making of Wallingford. 
From remarks made, it would appear that a company might stand a 
a of being allowed to introduce an electric lighting installation 

ere. 


West Ham.—lIt is expected that the electricity works 
will be ready for public supply by September 29th. 


Weston-super-Mare.—A special meeting of the Urban 
District Council was held on 8th inst. to consider the following 
motion: “That all resolutions passed by the Council for the carrying 
out of their electric light provisional order, and such other resolu- 
tions as may be opposed to the transfer or lease by the Council of 
their powers under the said order to a company or other persons be, 
and are hereby, rescinded.” After the whole of the members had 
spoken a division was taken, with the result that the voting was 
equal—nine to nine. Tae chairman gave his casting vote against the 
motion to rescind, and it was therefore lost. 

The District Council has resolved by 10 votes to 7 to utilise land 
adjacent to the statutory hospital as the site of a generating station. 
When the approval of the Local Government Board is obtained, the 
clerk will instruct Mr. Hawtayne, the electrical engineer, to prepare 
plans and doy ener and detailed estimates, and forward the same 
to the Local Government Board, together with an application fora 
loan to carry the scheme to completion. 


Whitstable.—The Urban Council decided last week to 
apply “at the proper time” for a provisional order for electrically 
lighting the district, and when such order has been obtained to 
“ proceed in the best and most economical way to procure the plant 
for generating and distributing electricity as soon as the district is 
ripe for its reception.” 


Wolverhampton.—At the meeting of the Town Council 
on 12th inst. the Lighting Committee reported that they had had 
under consideration a scheme for the extension of the electrical under- 
taking, involving a large capital expenditure, which it is proposed to 
submit to the Council in October. The scheme provides for the 
extension of the generating and distributing plant at an estimated 
capital cost of £29,000, which should meet all demands likely to be 
received in the winter 1899-1900. The Committee recommended that 
machinery costing £3,200 be obtained at once, this plant to form part 
of the scheme previously referredto. The Committee further asked 
that the Finance Committee be authorised to apply to the Local 
Gonna Board for their sanction toa loan for the purchase of the 
plant. 


Worcester.—At a recent City Council meeting, in reply 
to Mr. Parker, Mr. Millington stated that the arrangements with the 
Electrical Free Wiring Company had worked very satisfactorily, and 
16 premises had been wired under the system. They had as many 
customers as they could take, but they hoped shortly to be in a posi- 
tion to take a great many more. 








ELECTRIC TRACTION AND. MOTIVE 
POWER NOTES. 





Another Proposed Underground Electric,—Suburban 
London on the north-west is to have an electric und und 
railway into town, if the powers are propitious. A Bill will, 


according to the Financial News, be introduced next session to obtain 
the right of constructing a railway from Cricklewood, through 
Kilburn and under Hyde Park, to Victoria. This is a district which 
has been developing very rapidly of late years, and is still capable of 
considerable expansion. But not only would the district benefit by 
the new enterprise; such a railway would greatly relieve the traffic 
along the Edgware Road and Park Lane. Vested interests may be 
expected to oppose. 


Baker Street and Waterloo Railway.—We learn 
from an exchange that preparation for work on this railway, which is 
to be worked electrically, is being rapidly pushed forward by the con- 
tractors, Messrs. Perry & Co. The-large staging in the Thames by 
the side of the South Eastern Railway Bridge at Charing Cross is now 
“ease completion. The line when completed will be three 
miles and one furlong in length, and will connect the station at Baker 
Street with the Waterloo Station. The route will be as follows :—From 
under the Thames near the above bridge, 7 Northumberland Avenue 
to Trafalgar Square, Haymarket, Piccadilly Circus, Regent Street, 
Great Portland Street to Baker Street. Stations will provide con- 
nections with the Metropolitan and District Railway at Charing Cross 
and Baker Street, and with the Central London Railway at Oxford 
Circus, The Great Central Railway will also be connected at Baker 
Street. The engineers for the line are Sir Benjamin Baker and 
Messrs. Galbraith and Church. 


Blackpool.—aAt last week’s Town Council meeting, Mr. 
Brodie moved the adoption of the Electric Lighting and Tramway 
Committee’s minutes, and called the attention of the Council to two 
resolutions accepting tenders for combined electric lighting and 
tramway traction posts for tramway cables in connection with the 
overhead trolley system. These two tenders, he said, bound the 
Council to the overhead system. They had discussed the question 
last year, when the proposal encountered strong opposition, and the 
matter had been sanctioned by the Local Government Board, which 
had given them borrowing powers. A strong argument against the 
scheme had been the fact that the Promenade had not been widened, 
but they were told by Mr. Quin, the engineer, that the town would 
save £1,500, while when the Promenade was widened it would only 
take £500 to remove the posts. Mr. Brodie also mentioned that the 
penny fares had been such a success that they had decided to recom- 
mence them on October 1st; the penny fares would then obtain until 
June next, with the exception of Easter and Whit weeks. The 
minutes were adopted. 


Colywn Bay.— At a special meeting of the Urban 
District Council last week, the clerk submitted a draft of the pro- 
visional order about to be granted by the Board of Trade, to the 
promoters of the light railway between Colwyn Bay and Llandudno. 
The Council’s barrister reported that all the clauses were satisfactory 
and in conformity with the arrangement come to with the syndicate, 
with the exception of that referring to the eupply of electricity, 
which required slight alteration. The Council appointed a small 
committee to see that the clause was put right. 

The Light Railway Commissioners have intimated their intention 
to sanction the construction of the railway. 


Coventry.—At Tuesday’s Council meeting, having regard 
to the proposal of the Coventry Electric Tramways Company to alter 
the existing lines in the city, and to effect other improvements in 
their system, the General Works Committee recommended that Cross 
Cheaping and the Burges be paved with granite setts, the estimated 
cost being £1,000. The committee also resolved that in all future 
extensions of telephone wires within the city the same be required to 
be placed underground. The recommendation was adopted. 


Dover.—At the Town Council meeting on Tuesday, it 
was Officially reported that the first year’s working of the Corpora- 
tion electric tramways, after allowing for payment of interest and 
instalments of the loans, had resulted ina profit of £1,300 being 
earned, This is equivalent to a 2d. rate. A total of 1,794,903 
persons have been carried at the universal fare of 1d. 


Dublin.— On Gth inst. the electric tram service from 
Nelson's Pillar to Dalkey was inaugurated. 


Dundee,—A conference took place in the Town Hall, 
Dandee, on 8th inst., between the promoters of the Dundee and 
Broughty Ferry light railway and the Tramways Committee of 
Dundee Town Council, for the purpose of discussing the scheme. 
With regard to Railway No. 1—from the High Street of Dundee to 
the burgh boundary at Oraigie Terrace—it was practically arranged 
that the promoters should abandon that portion of their undertaking, 
on the understanding that a Tramways Act was promoted by the 
Town Council giving them power to constract a line of their own 
from High Street to the burgh boundary to meet Railway No. 2. As 
regarded Railway No. 2—the line from the burgh boundary to Barn- 
hill—it was indicated that the Council were prepared to give their 
support to it, provided a satisfactory running arrangement were 
entered into, and in the meantime it was arranged that an agreement 
should be drafted embodying the terms. Various matters were 
discussed. 


Exeter.—The syndicate which runs the Exeter horse 
tramways applied to the Council of that city, on Wednesday, for 
their consent to the trams being propelled by electric traction on the 
overhead trolley system. The Corporation manufacture their own 
electricity, and the syndicate will in all probability obtain its power 
from the city generating station, should the Council eventually grant 
the application. 
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Dewsbury.—The General Purposes Committee recently 
recommended that the application of the British Electric Traction 
Company to Parliament for power to construct and run tramways 
should be opposed, and that the borough electrical engineer should 
report upon a scheme of tramways in connection with the local 
electricity works. This was agreed to by the Town Council. 


Gateshead.—The City Council last week considered a 
report by the Parliamentary Committee on the tramway question. 
The Committee reported that they had considered the question 
whether the tramways of the borough should, in the future, remain in 
the bands of a company, or be taken over and worked by the Cor- 
poration. The Committee, so far, did not see their way to express an 
opinion on the important question, and recommended before any 
decision was come to on the application of the Gateshead and District 
Tramways Company—to postpone the exercise of their powers to pur- 
chase the tramway undertaking for a further pericd of 21 years—that 
the Council should obtain expert evidence as to the probable cost of 
construction and equipment of tramways in the borough on the over- 
head electric wire system, including an estimate of the probable cost 
of purchase by the Corporation of the existing tramway undertaking 
at the expiration of the cutrent period of 21 years from the date 
when the promoters of the.tramways were empowered to construct 
the same. The Committee also recommended that expert evidence 
should be obtained as to the advantages (if any) which would be 
derived from working electric tramways and electric lighting from 
one central station. The Committee had decided to recommend the 
employment of Dr. John Hopkinson to make the report, but 
after hesring of his sad death they advised the Council to 
engage Prof. Henry Robinson, engineer to the Imperial Tramways 
Company. Wedo not know whether the italicised words are 
as they appear in the minutes, but printed as they are in this 
way in the Newcastle Leader they are incorrect. Mr. J. Clifton 
Robinson is the Imperial Tramways Company’s engineer. In the 
course of discussion Ald. Armour urged the municipalisation 
of the tramways would be a very serious barrier to extensions to 
the outlying districts. He moved that the report of the Parlia- 
mentary Committee relative to the tramways be not adopted, but in 
lieu thereof that the offer of the company be accepted, subject to the 
company agreeing to half-penny fares in the townward portion of 
their proposed lines. Mr. Walter Willson seconded the motion, and 
spoke against municipalisation. After further discussion Ald. 
Armour’s motion was made to read as follows :—" That the recom- 
mendation of the Parliamentary Committee relative to the tramways 
be not adopted, but in lieu thereof that the offer of the company be 
accepted subject to their agreeing to the same clause as is inserted in 
the Stockton Tramway Company’s Order, empowering the Corpora- 
tion to purchase at the end of seven or 14 years, and also agreeing to 
half-penny fares in the townwards portions of their proposed lines ; 
and that it be an instruction to the town clerk and the Parliamentary 
agents to prepare an agreement providing for this and otherwise 
safeguarding the interests of the borough.” In this form it was 
carried by 18 votes to11. As amended the report was then adopted. 


Great Yarmouth.—<Acting on the advice of Mr. W. H. 
Preece, the Town Council resolved on Tuesday to retain their 
monopoly to supply electrical energy to Gorleston and Southtown, a 
district of some 14,000 inhabitants, and instructed their surveyor to 
bring up a report on the question of extending electric lighting to 
that part of the borough. A communication suggesting that the 
British Thomson-Houston Company should lay down and work electric 
tramwaye in both Yarmouth and Gorleston, taking power from the 
Corporation, and together with the question whether the Corporation 
should proceed with a tramway scheme, was referred to committee. 
In the course of a discussion, Mr. F’. Arnold stated that for the first 
time the public had no deficiency to meet in connection with the 
Corporation’s electric lighting undertaking. On the contrary, there 
was a net surplus of £200 this year, and he anticipated that much 
greater profit would be made. 


Grimsby.—The work of relaying the tramway lines has 
been commenced by the contractor, Mr. C. 8. Duke, of Plymouth. 
The work will be carried out in sections, the rails being laid suitable 
for the proposed eléctric traction. 


Halifax.—Application is to be made to the Board of 
Trade for their sanction to the Corporation borrowing £10,000 for a 
generating plant and underground mains required in connection 
with the tramway exténsion. In laying mains for the tramways ex- 
tensions provision will be made for electric lighting in Union Street, 
Market Street, Northgate End, North Bridge, Wards End, to Free 
School Lane, and frcm the bottom of Gibbet Street to the Fire 
Brigade Station. 


Newcastle.—The question of visiting other towns to see 
electric tramway systems was before the City Council last week. A 
visit will probably be paid to the Middlesbrough-Stovkton line 
recently opened. : 


Paisley.—Having heard the definite proposals of the 
British Electric Traction Company with reference to their scheme of 
electric traction for the burgh tramways, the provost, magistrates, 
and a number of the town councillors proceeded last week to Glas- 
gow, and had a conferenqé:;with the Tramway Committee there 
regaiding the proposed extension of the city tramway system to the 
burgh. Beside having a clear statement of the future intentions of 
the Glasgow Corporation, the question of the working of the Paisley 
lines was also fully gone into. Itis stated that the lines of an 
ment between the two bodies were arranged. The town clerk of 
Paisley and Mr. Johnstone, of the Glasgow town clerk’s office, were 








empowered to put the agreement into form, and submit it to the 
Paisley Corporation. The Light Railway Commissioners’ inquiry 
i the application of the British Electric Traction hy 4 
authorising light rg the counties of Ranfrew and Lanark, 
takes place on Tuesday, 20th inst. 


Russia.—Two of the horse tramways in Moscow are 
being converted into electric lines, and a large central station is 
being erected to supply the necessary electrical energy. 


Southport,—An extraordinary general meeting of the 
Birkdale and Southport Tramway Company was held on 9th inst. to 
consider the proposed sale of the ey: system to the British 
Electric Traction Company, Limited. e Chairman went at length 
into the negotiations with the company, and the terms of the 
agreement. The conditional agreement was then unanimously 
—— and ratified, and the directors were empowered to carry it 
into t. 


Sunderland .—The report of the deputation of the Tram- 
ways Committee on the question of electric traction is a most 
elaborate compilation. A copy of it is now before us. It contains 
the deputation’s notes on the electric tramways of Hamburg, Brussels, 
Dover, and Leeds, and some excellent full page pictures of these 
systems are shown. The Sunderland borough eer reports on 
the cable system, and the borough electrical neer on electrical 
systems, the cost of construction and working expenses being given 
of trolley, accumulator, conduit, and cable systems. A schedule of 
tramway extensions, which the deputation considers desirable, is 
included, As we have already stated when giving some notes on 
this report the deputation recommends the adoption of the overhead 
wire system. This report in the useful form in which it has been put 
together makes an important addition to the already numerous pub- 
lications of a similar character which have been issued by a number 
of other important towns in the kingdom. If such documents 
exercise much influence upon the municipal mind, there need be 
little doubt which way the tramway matter will turn at Sunderland. 
_ Mr. J. F.C. soon find himself busy with the equipment of 

e lines. 


Swansea.—The application for an interim injunction 

g the Swansea Corporation from interfering with the work 

of re-laying the Swansea tramway system by the British Electric 

Traction Company, came before the Judge in Chambers in London 

on Tuesday, last week, when the whole question was referred to the 
Board of Trade. 


Vienna.—The protracted negotiations between the Vienna 
Town Council and the Tramway Company, based upon the proposals 
submitted by Messrs. Siemens & Halske, of Berlin, have now, accord- 
ing to a financial contemporary, been brought to a successful issue. 
Under the agreement entered into, the | authority will acquire 
the tramways and lease them to a new company until the year 
1925, the whole of the lines to be converted to the electric system. 
The new company to be constituted will pay 40 per cent. on the net 
receipts to the local authority by way of rental, and at the expiration 
of the concession the whole of the plant and equipment will pass 
into the possession of the town without payment. 


Wolverhampton.—aAt a special meeting of the Town 
Council on the 12th inst. Alderman O. T. Mander (chairman of the 
Tramways Committee), moved: “That in pursuance of the provision 
of the Tramways Act the Uouncil ved that, subject to the 
approval of the of Trade, notice be given to the Wolverhamp- 
ton Tramways ey oe Limited, requiring them to sell-to the 
Council so much of the undertaking of the said company as is within 
the borough, and as was authorised by the Wolverhampton Tram- 
ways Order, 1877, as confirmed by the Tramways Orders Confirma- 
tion Act, 1877.” Alderman Mander said the matter was a purely 
formal one, and if the Council voted against it the company would 
have another seven years’ lease. The resolution was passed 
unanimously. 








TELEGRAPH AND TELEPHONE NOTES. 





Fire Alarms and Telephones.—The Fire Brigade Com- 
mittee of the London County Council, in the course of a ort, 
say :—" For a long time past the question of utilising the pth. sam 
posts for the transmission of telephonic messages has been. under 
consideration. After considerable inquiry and investigation the 
chief officer has devised an arrangement by means of which a 
portable telephone, to be carried on an engine, can be plugged into a 
fire-alarm post. This will enable a message from a fire to be sent by 
telephone, and will in many cases obviate the necessity of sending 
beak a coachman with a written message. Arrangements have been 
made with the Post Office, which provides and maintains the fire- 
alarms for the Council, to supply the necessary telephones, and to 
make plug-holes in the alarm posts.” 


Manchester Telephone Service.—The telephone service 
is exciting attention, and it is understood that the Postmaster- 
General is still considering the application of the New Mutual 
Telephone Syndicate to be allowed to set up a rival system to that of 
the National Telephone Company. 
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The Pacific Cable.—From the Australian press we gather 
that last month the Premier of Queensland learned from the Prime 
Minister of New South Wales that an informal conference had been 
held in London on July 29th. Canada was represented by. the 
Postmaster-General and High Commissioner of the Dominion. New 
South Wales, Victoria, Queensland, and South Australia were repre- 
sented by their respective Agents-General. The Imperial Govern- 
ment and the Governments of Western Australia and Tae ia were 
not represented. The Canadian representative suggested that Canada 
would probably guarantee two-ninths of the total cost, but no more, 
and the Postmaster-General of the Dominion undertook to do his 
best for the scheme on this basis. The contribution of the Imperial 
Government, it was stated, would certainly not exceed one-third. 
The conference inquired whether the Australian Governments would 
guarantee the remaining four-ninths. This inquiry is now receiving 
the consideration of the different Australian Governments. The 
Premier of New South Wales further states that the Australian 
Governments have been for some months moving in the matter of the 
Facific cable. The communications are, however, confidential. 


Telegraphic Interruptions and Repairs :— 


CaBLEs. Down, Repaired, 
West Indies— 
Bt. Oroix-Trinidad eee Nov. 80th, 1896 eee eee 


Amason Oompany’s cable— 
Cable beyond Gurupa... June 8th,1898__... 


Accra-Kotonou .. Aug. 8th, 1898 

Bolama-Bissao ‘ae «.. June 31st, 1898 

Cyprus-Latakia i... » Feb. 10th, 1898 

Perim-Assab ... ... Sept. 13th, 1898 
LaNDLINES. 


Indo-Kuropean Company’s... Sept. 9th, 1898 Sept. 9th ,1898. 


The Telegraph Wire Export Trade.—August has 
proved to be one of the busiest months of the year in the export 
trade of this country in ee wire and ap us connected 
therewith ; the returns just issued showing a total for the past month 
of no less than £265,501 as compared with £45,600 in July last, and 
only £93,475 in August, 1897. The activity which has thus prevailed 
has brought about a great c for the better in the returns for the 

ears to date, the value of the sh: — this year to the end of August 

st being returned at £811,997 as compared with £700,748 in the 
corresponding period of last year, and only £461,578 in the first 
eight months of 1896. 





CONTRACTS OPEN AND CLOSED. 





OPEN. 


Aberdeen.—The Corporation invites tenders for the supply 
for one year, of electricity supply meters, house fuse boxes and house 
service cables. . J. A. Bell, city electrical engineer. See our 
“ Official Notices,” September 2nd, for particulars. 


Ashton-under-Lyne.—October 3rd. The Corporation 
Market Committee is prepared to receive tenders for the installation 
of the necessary wires, fittings, &c., for the electric lighting of the 
public market. The current will bs supplied from the town mains. 
Consulting engineers, Messrs. Lacey, Clirehugh and Sillar, 78, King 
Street, Manchester. See our “ Official Notices” this week. 


Belgium,.—October 27th. The municipal authorities of 
Ghent are inviting tenders until October 27th for an installation of 
electric lighting in the new Flemish theatre'in that town. Tenders 
to L’Hotel de Ville, Ghent, Belgium, from whence particulars may be 
obtained. 

Bexhill.—September 28th. The District Council is 
inviting tenders for the supply of water-tube boilers, dynamos, and 
balancer, switchboards, accumulators, cables, pipes, arc lamps, and 

ts. Specifications, &c., from the consulting engineer, Mr, A. H. 

reece, 39, Victoria Street, S.W. 


Ghent,—October 29th. The Ghent Municipal Council 
is inviting tenders for the installation of the electric light at a new 
theatre. The work, says Daily Tenders and Contracts, has to be 
completed by June 1st, 1899 (a fine being imposed for every 
additional day to completion),and maintained for12 months. Labour 
clause. The contract includes the supply and delivery of 1,337 
incandescent lamps, 20 arc lamps, &c. expenses for registering, 
stamps, notices, &c., which are estimated to cost 130 francs, to be paid 
by the contractor. A it of 8,000 francs is required, on which 
2 per cent. will be paid 60 days. Specifications seen with, and 
plans obtained, on Fa are of 40 francs, from M. Le Sécrétaire 
Communal (A. De Bruycker), Gand, or at the office of the paper 
mentioned above. Tenders, on stamped paper, registered, addressed 
as directed, with a certificate of deposit, to be by October 27th. 
The tenders will be opened at 11 a.m. on Octobef 29th. 

Halifax.—September 19th. The Tramways Committee 
invites tenders for the supply of car tracks ‘and electrical equip- 
ment. Specifications and Saar pn from the borough electrical 
engineer, Mr. T. P. Wilmshurst, on payment of £1 1s. See our 
* Official Notices” last week. — 





Hull.—September 29th. Tenders are wanted for the 
supply of steel roofs for the extension of the Corporation electric 
light station. For particulars write to the city engineer, Mr. A. E. 
White, at the Town Hall. 


Ireland.—September 27th. The (reat Northern Rail- 
way Company ( d) is inviting tenders for the construction of 
about two miles of tramway alongside the public road from Sutton 
to the Baily Post Office (Sutton and Howth Electric Tramway). 
Drawings and specimens at the office of the engineer-in-chief, Amiens 
Street Terminus, Dublin. 


Leeds,— sarap 20th. The Council require tenders 
for the supply of poles and trolley wire and attachment in connection 
with the electric tramway extensions. Particulars from the repre- 
sentatives of the late Dr. John Hopkinson, 26, Victoria Street, S.W., 
or be sa the City Engineer, Leeds. See our “Official Notices” last 
week. 


Kingston-upon-Hull,—September 21st. The Corpora- 
tion invites tenders for the erection of a tramway power station. 
For forms of tender and further particulars apply at the City 
Engineer’s Office. 


Kingston-upon-Hull.—September 30th. The Corpora- 
tion want tenders for the supply of 45 electric motor cars, 20 trailers, 
2 sprinkler cars, and 2 traversing platforms. Specifications from Mr. 
White, city engineer. See our “ Official Notices” August 19th. 


New South Wales.—October 17th. The New South 
Wales Government is, ing to Daily Tenders and Contracts, 
inviting tenders for the supply for the Department of Posts and 
Telegraphs of a steam engine and dynamo, 218 tons galvanised iron 
wire, 90 tons copper wire, 70,000 porcelain insulators, 16,000 zinc 
cylinders, 16,000 ditto, 50 tons copper vitriol, 1,000 bottles ink 
tor Morse instruments, 1,500 telephones, 1,000 batteries (Leclanché), 
10,000 porous cylinders for same, 15,000 zinc ditto, 24 arc lamps, 
with 22,000 carbons, and 2,000 incandescent lamps. Further par- 
ticulars, &c., obtained from, and tenders to, the Secretary, General 
Post Office, Sydney, N.S W. 


Plymouth.—October 6th. The Corporation want tenders 
for the supply of an enclosed (ironclad) continuous current motor, 
shunt wants for 10 B.H.P. at 850—950 revolutions, for 520-volt 
circuit, complete with — armature, starting switches, and resist- 
ances. Borough electrical engineer, Mr. J. H. Rider. See our 
“ Official Notices” this week. 


Portrane,— October 3rd. The Board of Control, 
Custom House, Dublin, is inviting estimates for the supply and 
erection of an electric light installation for Portrane Lunatic Asylum, 
County Dublin. See our “ Official Notices,” September 9th, for 
particulars. 


Rathmines and Rathgar.—October 5th. The Electric 
Lighting Committee is inviting tenders for the supply and erection 
of Lancashire boilers, mechanical stokers and other boiler house 
plant, also high speed steam dynamos, condensing plant, overhead 
traveller, switchboard, underground cable work, cables, posts for 
incandescent street lighting, street lanterns, and incandescent lamps 
and meters. Consulting engineer, Mr. Robert Hammond. See our 
“ Official Noticas,” September 9th, for further particulars. 


Rotherham.—S ptember 26th. Tenders are being in- 
vited, says Daily Tenders and Contracts, for the lighting of Thryberg 
Colliery, Rotherham, by electricity. Further particulars and per- 
mission to inspect obtained from Mr. W. aves, agent, Rothwell 

aign, Leeds. Tenders to Messrs, J. & J. Charlesworth, Limited, 
colliery proprietors, Milnes House, Wakefield. 


Roumania,—September 22nd. Tenders are being invited 
until September 22nd by the municipal authorities of Braila, 
Roumania, for the concession for the electric lighting of the town. 
Particulars may be obtained from, and tenders are to be sent to, 
La Mairie de Draila, Roumania, 


Spain.—October 3rd. Tenders are being invited by the 
municipal authorities of Almagro (Ciudad Real) for the concession 
for the electric lighting of the town. Tenders to be sent to El 
Secretario del Ayuntamiento de Almaguo (Ciudad Real), Spain, from 
whence particulars may be obtained. 


Torquay.—September 19th. The Electricity Supply 
Committee wants tenders for the supply of meters and arc lamp 
carbons for a period of 12 mon from October Ist, 1898. 
Borough electrical r, Mr. P. Storey. See our “ Official 
Notices,” September 2nd, for particulars. 





CLOSED. 


Halifax.—We understand that it is proposed to accept 
the eons, Sw in connection with the Corporation electric 
tramways :—. Steelworks Company for the supply of about 
1,000 tons of steel rails and 47 tons of fish at £6 10s. per ton, 
a ae McElray & Co., poles and brac amounting to about 
£4,718, 
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Cardiff.—The following is a list of the tenders recently 
submitted to the Corporation for electric lighting plant:— - 








Name, Price. Engine. 
Parsons & Co., Newcastle -. £2,495 0 0 Turbine, ) Not the 
W. H. Allen & Son, Bedford .. £2,760 0 0 Own make. | plant 
Brush Electrical Engineering } asked 

Company,Loughborough.. £8,126 0 0 Universal. for. 
Siemens Bros. & Co. (accepted), 
2k7i, London. . 6 As -. £8,180 0 0 Belliss. 
Easton, Anderson & Goolden, 

Erith .. SS sa .. £8,179 0 0 Willans. 
Ferranti, Limited, Hollinwood £3,250 0 0 Own make. 
General Electric Company, 

London. . 3 en -- £8810 0 0 Willans. 
Mather & Platt, Manchester . £3,332 0 0 Belliss. 
Siemens Bros., London .. -- £8,850 0 0 Willans. 
Electric Construction Company, 

Wolverhampton... -- £8,450 0 0 Belliss. 
Mather & Platt, Manchester .. £3,559 0 0 Willans. 
J. Fowler & Co. .. a -. £8,624 0 0 as 
Electric Construction Company £8,685 0 0 ” 
Ferranti, Limited, Hollinwood £3,800 0 0 as 

Ditto ditto -- £8,800 0 0 Belliss. 
NOTES. 





A Simple Positive Blue Print Process.—Mr. J. D. 
Isaacs, of the South Pacific Railway Company of San 
Francisco, writing to the American Engineering News, 
says :— 


We have recently worked out the following simple and practical 
rocess for making positive blue prints—that is, prints having blue 
ines upon a white ground, and find it very convenient for the rapid 
duplication of standard drawings, and of maps upon which subse- 
—_ plotting or colouring is desired. No special skill is required to 
work it. 

We make our tracings with strong, black lines, using Higgins’s 
“ American White Label” India-ink. A paper negative is first made 
on ordinary photographic silver printing-out paper, such as Solio, or 
Kloro paper. We use the “ Victor Special ” brand, which can be had 
in rolls 25 inches by 30 feet, and is not expensive. To make the 
negative, cut the yoper 34-inch larger each way than the tracing; place 
the tracing in an ordinary blue-printing frame, face up—that is, with 
the side drawn upon away from the glass; on this place the paper 
face down, so that the inked lines and the teal surface are in 
contact ; then print in the sun to a dark coffee colour. The print is 
soaked in water, until drippings from it are no longer milky. It is 
then placed in a fixing bath made up about as follows (exactness is 
not important): Hypo-sulphate of soda 1 ounce, water 25 ounces. 

The print will change in this bath to a uniformly light mahogany 
colour or dark buff. After becoming uniform in tint, it is left in 
the bath five or 10 minutes longer. It is then removed and washed 
for half an hour, then allowed to dry thoroughly, after which it will 
be much darker. When thoroughly dry the back of the negative 
should be given three good coats of the following varnish :- Canada 
balsam, 1 part by volume; spirits of turpentine, 3 parts by volume; 
alcohol, 2 parts by volume. Apply quickly with a sponge. Let each 
coat dry before applying another. Work in a warm room. 

The result is a fairly transparent negative (reading backwards) 
of a non-actinic colour, with clean white lines and figures, from 
which the — blue prints are made on ordinary blue print paper. 
Printing takes about twice as long as in the case of those ordinarily 
made from a tracing, but several negatives can be made from one 
tracing if many prints are required. When through printing we file 
the negatives with the tracings for future use. 

The best method of getting the time of exposure for making the 
negative is to — one or two Poy veg the paper first under the 
tracing, and note the time giving the best negative, after which uni- 
form results can be had without difficulty. At this season of the 
year (May) the printing requires 34 minutes in the sun in the middle 
of the day, under a clean tracing. If here and there a line or figure 
in the negative is indistinct from bad contact in the printing frame, 
it may be easily “ doctored” by scratching with a pin point or other 
sharp point through the gelatine surface of the paper after the nega- 
tive is otherwise finished. A fresh fixing bath should be used for each 
batch of negatives made. Before making the positive blue prints, 
test a small scrap of the blue print paper by washing before exposure 
to the light. It should wash clean, leaving no bluish cast to the 
paper. Soaking and washing the paper negatives, as above, may be 
done in the blue print washing tray in which blue prints are being 
washed, as the two processes do not affect each other. 





Motor Cars in Paris.—The final examination for the 
newly created appointment of inspector of motor car traffic 
in Paris, took place on Thursday last week. There were 
some dozen competitors eager to be nominated for this im- 
portant post. The successful candidate now bears the title 
of inspector of the traffic of vehicles propelled by mechanical 
motors. The salary is £120 per annum, and £20 for 
travelling expenses, and considering the popularity of the 
autocar in Paris, the post is not likely to prove a sinecure, 





Electrical Power in Rollivg Mills, — Though 
hydraulic and pneumatic transmission have each their 
particular duties in an iron mill, Mr. Eugene B. Clark 
shows the economy and convenience of electricity in a paper 
recently presented to an American Society of Engineers. A 
steel works covers so much ground that an old-fashioned 
method of driving involves either several independent steam 
plants or much steam pipe. Electrical transmission is now 
facile princeps as a means of driving a steel works. The 
uses of electricity in a steel works are :—(1) Lighting ; both 
arc and incandescent, and preferably the arcs should be in 
series. For inside work constant potential closed lamps 

many advantages over open arcs. They burn longer, 
and do not interfere much with the regular work of the place 
when requiring trimming. Long distance incandescent 
lamps ought to be on an alternating circuit for the sake of 
economy in transmission. (2) Series motor operation. 
—This covers cranes, hoists, conveyers, charging 
machines, table rolls, transfer cars, &c. They are 
all intermittently operated, and cause no loss in 
transmission lines when not running. (8) Shunt motors 
intermittingly operated. This covers lathes, pumps, shears, 
fans, and other machine tools. They operate more steadily 
than series motors. (4) Shunt motors operated continually. 
These apply to grinders, crushers, pumps, and such ma- 
chinery as is operated all the time. (5) Incidental uses 
covers lifting magnets, signals, testing devices. Upon the 
design and balance of the foregoing plant depends the 
economy of an installation. With direct current plant it is 
not the motor which now gives trouble, but the controller, 
and for an entirely new plant it is a question to choose the 
correct current, alternating or continuous. Voltage is most 
suitable at 220 or 250, the latter for the larger plants. A fair 
but not excessive margin of power must be provided. A few 
load curves are given as examples from which some idea may 
be gathered of the nature of the duty at a steel works. An 
average diagram can be found by superposing a number of 
daily curves. In 24 hours the fluctuation was observed to be as 
follows :—At 6 a.m. the load is 400 amperes, increasing rapidly 
to 700 at 7a.m. Just before noon it runs up 100 or 200, and 
falls to 400 just before 1 o’clock, runs up a little before 
6 p.m., and drops after 6 p.m. The cycle is repeated during 
the night, but the loads are a bit heavier, because of the 
light. Actual variations are numerous and sudden, the 
battery, if there is one, however, evens these out. Three 
distinct variations are observable. Rapid oscillations at the 
rate of one per second, others with a 30 minutes’ periodicity, 
and the six hours’ variation. Increase of plant, without a 
battery, renders more uneven the load fluctuation at the six- 
hour period, and reduces the first class of fluctuations, leaving 
the second unchanged. An accumulator would enable double 
the plant to be operated with the same generating power. 
In such case the author would place the motor load and light 
load on their own circuits, and he would compound the 
battery with a differential wound booster, and thus auto- 
matically regulate the load and voltage in the light circuit 
to a constant amount. For such a use, that is, as a regu- 
lator, the storage san is very well adapted. It is very 
useful, also, to run light loads when the steam plant is shut 
down, as on Sunday. 





Simla Water-Power Scheme.—It is understood, says 
an Indian newspaper, that the proposed scheme to obtain 
water-power from the Sutlej to be transmitted electrically up 
the hill for use at the spring water pumping stations instead 
of steam, and also for electric lighting, is considered pos- 
pei but financially impracticable at present or in the near 
uture. 





Electricity for Tunnel Haulage.—The passage through 
the St. Gothard tunnel is a to i by a recently 
returned traveller as having been something appalling during 
the recent hot season. With smoking locomotives burning 
briquette coal the journey of 9} miles, which occupies about 
20 minutes, is almost unbearable. Our informant states that 
there is not far from the tunnel mouth a stream of fair size, 
which falls about 1,100 feet ia a course of four miles by road, 
so that the water could easily be piped to Goeschenen, a dis- 
tance of 2} miles by road from the Devil’s Bridge, nearly 
1,000 feet above Goeschenen, and utilised on Pelton wheels 
to work the tunnel by electricity. 
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The American Electro-Therapeutic Association.— 
The eight annual meeting of this iation has been held 
on Tuesday, Wednesday, and Thursday this week (13th, 14th, 
and 15th) at Boffalo, N.Y. The programme included an 
exhibition of electrical apparatus for diagnostic, therapeutic 
and radiographic work. Arrangements were made for a 
series of 10-minute discussions on electrotherapy, of special 
interest to the general practitioner, including Effect of 
Electricity on Tissue Metabolism, Electro-diagnosis, Diseases 
of the Nervous System, Diseases of Women. Genito-urinary 
Diseases, Maglignant Growths, Orthopzelic Uses, Diseases of 
the Eye, &c. The following papers were promised :— 


Dr. Apostoli, Paris, France, “Note on New Applications of the 
Sinusoidal Current in Electro-Therapeutics”; Dr. Gautier, Paris, 
G “The Hydro-electric Bath with Siausoidal Current in Disease ;” 
2) “On the value of the Hot Air and Light Bath in Disease ;” 
(3) “ Two years of Practice in Radiotherapy ;” (4) ‘‘ Electrotherapy 
in Gynzcological Applications;” Dr. Felice La Torre, Rome, 
Italy, “ Electricity in the Cure of Uterine Fibromyomata;” Dr. 
J. Inglis Parsons, London, England, “The Effect of High 
Tension Discharges upon Micro-organisms ;” Mr. Nikola Tesla, 
New York, “High Frequency Oscillator for Electro-therapeutic 
Purposes;” Dr. Wm. C. Krauss, Buffalo, “Case of Lightning 
Stroke without Serious Consequences ;” Dr. Lucien Howe, Buffalo, 
“The Method for using Cataphoresis in Certain Forms of Con- 
junctival Inflammations ;” Dr. John O. Roe, Rochester, N.Y., “The 
uses of Electricity in Diseases of the Nose and Throat;” Mr. J. J. 
Carty, E.E., “New York es Dr. J. H. Kellogg, Battle 
Creek, Mich., “The Electric Light Bath ;” Dr. M. A. Cleaves, New 
York, “ Metallic Electrolysis, with Laboratory Experiments; ” 
(2) “Electrical Treatment of Inflammatory Exudates; ” “ Cata- 

horesis and Metallic Electrolysis,” by Wm. J. Morton, New 

ork; Dr. W. J. Herman, Ann Arbor, Mich. “ Electricity in 
Gynecology;” Dr. A. D. Reckwell, New York, “Diagnostic 
and Therapeutic Relation of Electricity to Diseases of the 
Central Nervous System”; Dr. Grover W. Wende, Buffalo, 
“Electricity in Acne Vulgaris and Acne Rosacer;” Dr. Caleb 
Brown, Sac City, Iowa, ‘“‘Cataphoric Action of the Galvanic Cur- 
rent;” Mr. R. G. Brown, E.E., Brooklyn, (1) ‘‘ New Electric Light 
for Diagnostic Purposes ;” (2) ‘‘ Surface Electrodes, How they should 
be Made, Connector Cords, how they should be Made and Insu- 
lated; ” Dr. Robert Newman, New York, “ Electricity in Deafness 
and Strictures of the Eustachian Tube;” Dr. J. Nunn, Savannah, 
Ga., “Treatment of Uterine Fibroids by Small Currents Adminis- 
tered Percutaneously;” Dr. Wm. F. Robinson, Albany, N.Y., 
“Treatment of Certain Muscular Affections by Means of Elec- 
tricity ;” Dr. G. W. Overall, Memphis, Tenn., “ True Status of Elec- 
tricity and Allied Remedies in Treatment of Strictures and 
Prostatitis ;” Dr. W. 8. Watson, Fishkill-on-Hudson, N.Y., “ Elec- 
tricity and Medical Institutions;” Dr. W. H. White, Boston, Mass., 
“ Static Electricity in Nervous Diseases ;” Dr. H. S. Jewitt, Dayton, 
Ohio, “The Misuse or Abuse of Electricity as a Therapeutic Agent ;” 
Dr. W. Scheppegrell, New Orleans, La., “ Electricity in Diagnosis of 
Disease of the Ear ;” “ X Ray Burns,” by Dr. W. H. Harris, Toronto, 
Ont. An illustrated lecture on the X Ray was to be delivered by 
Dr. Wm. J. Morton, New York. 


The Association is to be congratulated upon its splendid 
showing of papers. One cannot but wish that this country 
paid the same amount of attention to electro-therapeutics as 
the members of the medical and electrical professions in 
America are doing. 





Aqua Ammonia for Fire Extinction.—The National 
Druggist says that one of the best agents for extinguishing 
fires is aqua ammonia, without any addition whatever. Our 
contemporary has had personal experience with the almost 
marvellous power of this substance in this direction :—“ In 
one instance where fire had originated, probably from spon- 
taneous combustion, in a pile containing several tons of 
cotton seed, and the interior of which was almost a solid 
body of live coal, a half-gallon of ammonia completely 
smothered the fire. In another, which occurred at Savenay, 
France, the vapours of a tank containing 50 gallons of 
gasoline caught fire in the linen room of a laundry. The 
room was instantly a mass of living flames, but a gallon and 
a half of ammonia water thrown into it completely and 
almost immediately extinguished the fire. The ammonia was 
in a glass demijohn in an apothecary’s shop next door to the 
laundry, and was thrown into the room by the druggist as 
an experiment. To use his own words in reporting the cir- 
cumstance—in the Union Pharmaceutigue—M. Janneau, 
the pharmacist, says: ‘The effect was instantaneous—tor- 
rents of black smoke rolled upward in place of flames, and 
in a moment every trace of fire was gone. So completely 
was the fire extinguished, that workmen were enabled to 
enter the room almost immediately, where they found the 
iron tank of gasoline intact.’” 





Electrical Work in Austria-Hungary.—The Vienna 
co ndent of the Hconomist gives some interesting notes 
on this subject :—“ Whilst Vienna is sighing under the 
almost insupportable tyranny of having all its streets and 
thoroughfares dug up for the laying of perfectly superfluous 

pipes—since those that are in the ground would serve quite 
well until such time as gas is replaced by the electric light 
—the Bohemian cities are opening their gates wide to elec- 
tricity, the works of which are established on a large scale, 
so as to serve for lighting p s and motors for industrial 
concerns at the same time. The City of Komotau has just 
signed a contract with the Imperial Continental Gas 
Association in London for the introduction of electric 
power, and the current for industrial concerns to work 
machines, &c., will be delivered at 35 per cent. less cost 
than that required for lighting the city. The City of 
Warnsdorf is entirely lighted by electricity, Siemens 
and Halske being the firm that provides the supply. At 
esa a narrow gauge electric railway is being built 
tween Warnsdorf and Rumberg, both busy manufac- 
turing towns, and plans for similar local railways are 
being worked out in many other towns of a similar 
character. Johannes is another town lighted by elec- 
tricity, and Grottan is busy at present laying the cables 
for the streets, while many manufacturing establish- 
ments are already lighted by incandescent lights. 
In Morchenstern, another manufacturing town, large 
electric works are being built. The Town Council 
of Biela has just voted the necessary sum for electric 
lighting and electric tramways. In Aussig an electric city 
railway will soon be complete. Teplitz is quite a centre 
for electric works, and it is from there that a number 
of neighbouring cities are being provided with electric 
light and motive power. In the district of Bensen several 
manufacturing centres have been connected by an electric 
railway, and the motive power will be obtained by 
making use of two strong waterfalls, the property of 
two manufacturers. In Marienbad an electric railway 
from the station to the town will be built this winter, 
and another in K6niggritz. The electric tramway of 
Pilsen, one of the oldest towns of Bohemia, will be 
opened to the public on December 1st. The coal mines 
of Briix, which are under Government management, are 
being provided with a complete system of ventilators, 
ang engines, and railways all worked by electricity. 
rom Prague quite a number of electric railways branch 
off to different industrial centres, and now all the tramways 
of the Bohemian capital are to be changed to electric 
railways. In the Tyrol some of the water-power which is 
favourably situated is also to be utilised. At present a 
company has been formed in Munich which will make the 
first trials with a waterfall of several thousand horse-power 
near Matrei. Some electrical and chemical manufactories in 
neighbouring towns have already subscribed for the motive 
power that is thus to be obtained.” 





Tacoma-Seattle Electric Light and Power Scheme.— 
The Engineer hears from Chicago that contracts have just 
been let in that city which will result in supplying the cities 
of Tacoma and Seattle with electric light and power on a 
scale equal, if not superior, to that furnished at Niagara. 
The project is perhaps the most wonderful development of 
hydraulic power yet undertaken in the United States. 
Snoqualamie Falls, which are to supply the power, are 22 
miles from Seattle, and about the same distance from 
Tacoma, in an air line, and have an unbroken vertical fall 
of 270 feet. The waterfall is the only one of commercial 
utility west of Spokane. The flow of the river is equal to 
80,000 H.P. at low water, and the plan of installation is 
such that, at a small additional expense for dams and reser- 
voirs, the entire drainage from the snowfields of the Snoqua- 
lamie watershed of 1,000 square miles will be available, 
making over 100,000 H.P., whenever the business of the 
adjacent cities may demand it. 





Costs of Running a Motor Car.—The Elliott Company 
of Oakland, Cal., claim that their 2-H.P. gasoline car costs 14d 
per hour, and its purchase price is £150. It climbs a grade 
of 1 in 5 with two passengers, and can make 15 miles per 
hour on a good road. Its weight is about 700 lbs. 
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Electrolysis of the Alkali Salts of Organic Acids.— 
In a recent issue of the Chemiker Centrablatt, II., 518, there 
is a paper which has been taken from the Bull. Acad. Roy. 
Danemark, 397, the author of which was Julius Petersen, in 
which he carefully considers what happens when organic 
alkali salts are electrolysed. From the results obtained from 
previous investigators, eee by his own work on 
the electrolysis of acid solutions of the potassium salts of 
acetic acid and its homologues, the author represents the 
decomposition as taking place in accordance with the fol- 
lowing equations :— 


(1) 2Cy Hon + 1° CO, H =2 On Hon + 1° CO, + Hy. 
(2) 2C, Hy, +1° CO; +H, O0=2 C, Hn +1°C0, 
H+0. 


(3) 2 C,, Hon +1° CO, == Con Ayn +3+2 CO, 

(4) 2C, Hon + 1° CO; = Cr Ayn + 1° CO, Cr Hon + 1 
+ CO.. 

(5) 2 C, H»+1°CO,+:.0=2 C, H+ H, O+2 

Qe 
When a dilute acid solution of sodium formate is electro- 
lysed, as the current intensity increases the amount of car- 
bonic anhydride formed. by oxidation of the acid decreases, 
but in a concentrated solution variation of current intensity 
has little effect on this ‘action. As the concentration of the 
solution is diminished, more oxygen and less carbonic 
anhydride are liberated. The end products of the electro- 
lysis of these acids are those of (8), (4), and (5). Acetic 
acid is decomposed mainly in accordance with (8) and (1); 
in this case, the formation of methylic acetate was confirmed. 
Propionic, normal butyric, and isobutyric acids are decom- 
posed for the most part _ta (5), and (4) becomes 
more important as (8) diminishes. . In the case of propionic 
acid, ethylic — was found amongst the products of 
electrolysis. The quantity of butane liberated varied 
directly, and to the quantity of oxygen inversely, with the 
current intensity and the concentration of the solution. A 
solution containing 14 per cent. of the salt gave the maxi- 
mum yield of ethylene. Butyric acid yields propylic and 
isopropylic butyrates. More hexane and propylene and less 
hydrogen are liberated when the current intensity or the 
concentration of the solution is increased. Isobutyric acid 
yields di-isopropyl and isopropylic butyrate. Variations of 
current intensity or concentration of the solution have the 
same effect as in the preceding case, but the amount of 
di-ispropyl formed is less than the amount of hexane 
obtained from the normal acid under like conditions. 
When oxalic acid is electrolysed, the current intensity 
has no effect on the nature of the products, but as 
the solution is diluted the amount of orygen liberated 
increases. Malonic acid yields a small quantity of 
ethylene; the amount of carbonic oxide increases 
slightly with current intensity, but much more with the 
concentration of the solution. An acid solution of potas- 
sium succinate gives neither carbonic oxide nor acetylene. 
The amount of ethylene liberated, however, increases with 
the current intensity and the concentration of the solution 
much more than in the case of any other acid; a 0°5 per 
cent. solution of the salt with 1°5 amperes at 0° gave 0°25 
per cent. of ethylene in the gas obtained ; and a 40 per cent. 
solution, 23°7 per cent. of this gas. Isosuccinic acid yields, 
not only oxygen, hydrogen, carbonic anhydride, and carbonic 
oxide, but also traces of ethylene and acetaldehyde. Less 
oxygen is liberated than in the case of succinic acid, some 
of the oxygen being used for the formation of acetaldehyde. 
The amount of ethylene and of acetaldehyde both vary 
pga with the current intensity and the concentration of 
the solution. Phenylacetic acid yields small quantities of 
benzaldehyde and benzoylphenylic acetate in addition to 
oxygen, hydrogen, and carbonic anhydride. 





Heavy Cable Tests.—Some recent cable teste, made in 
Germany, of wire cable 3°6 inches diameter, composed of six 
strands round a tarred hemp centre, showed that the breaking 
strain of the combination was 75 per cent. of the required test 
strength of the wires alone. Thecable contained 1,080 wires of 
a total cross section of 2°8 square inches. The total tension 
was 550,000 lbs. The breaking stress was thus about 
196,000 lbs. per square inch of cross section of wire. 





When is ‘an Arc Lamp Carbon not an Arc Lamp 
Carbon ?—This is not a frivolous conundrum, says the 
Financial News, but a serious question which. has recently 
arisen with regard to the duty payable on such imports into 
the United States. Under the Tariff Act of July 24th, 
1897, a duty at the rate of 8s. 9d. per 100 was chargeable 
on imported carbons. Prior to the above date carbons were 
commonly imported in lengths of from 44 inches to 14 inches, 
and occasionally as long as 16 incher, and even 20 inches, 
After the Act came into force, the carbons suddenly grew in 
length to 24 inches, 29 inches, and $6 inches each, evidently 
with the idea of circumventing the provisions of the Act. 
By cutting these sticks into ordinary lengths, importers 
would get practically 200 to 800 carbons, while only paying 
the tariff on 100. On this being discovered the ‘l'reasury 
Department issued instructions for charging every 12 incher, 
or part of 12 inches as a complete carbon; but the importers 
contested the legality of this, and Judge Somerville sup- 
ported their view that the question of length could not -be 
considered under the Act. But the Cu:toms authorities 
were not to be beaten, and they have decided that rods. of 
carbon a yard long are not arc lamp carbons, but come under 
another paragraph in the Act, which imposes a 35 per cent. 
ad valorem daty on “articles com of carbon.” Our 
contemporary’s correspondent says that a revision of the Act 
is also talked of, so that the carbon manufacturers are 
probably now regretting their ingenious attempt to evade 
the exactions of the tariff, 





New Developments in Central Station Plants.—The 
addition of a “400 kw. detonator” at the Tunbridge Wells 
electricity works, “only points to the fact that the electric 
lighting in the borough has a great future before it.” So 
says a loval scribe in the Zunbridge Wells Advertiser! An 
exceptional future, forsooth! “Already there are three 
75-kilowatt detonators and one 25.” The writer says that 
he recently visited the works, and had the “ wonderfully 
intricate machinery ” explained to him by one of Mr. Boot’s 
assistants. He ape has not profited by the assistance 
given to him, for he proceeds to say : “The detonators already 
in working order are more than sofficient to keep up the cur- 
rent.” ‘The new detonator is to be worked by a high and low 
pressure cylinder.” “It must not be thought that the lighting 
of Mount Ephraim has necessitated the building of the massive 
engine.” We will spare our readers, and quote nothing 
more from this article. We will only ask, “ When is an 
alternator not an alternator ?” and our local scribe provides 
the anawer, “ When it’s a detonator.” ‘ When is a detonator 
not a detonator?”  ‘* When it’s a massive engine,” we are told. 





The Smoke Nuisance at Pittsburg.—In a recent 
issue the American Manufacturer remarks that the muni- 
cipal ‘authorities of Pittsbarg have begun another crusade 
aguinst the smoke nuisance, and tests of the steam plants at 
various establishments are now being made. The best feature 
of this movement is that common-sense methods are to be 
used, and the investigation is not to be made for the pu 
of introducing any particular device. The official having the 
matter in charge is quoted, says our contemporary, as saying 
that the question of smoke abatement will be dealt with in a 
penctinn’ way, and he notifies all steam users within the city 
imits that, instead of putting them to any additional expense 
and trouble, in every case the plans he proposes to put in 
operation will mean the saving of at least 15 per cent. He 
states that investigation so far has shown that the smoke 
nuisance is due, first, to improperly constructed furnaces ; 
second, to a lack of ample boiler room ; and third, inadequate 
means to keep the flues and boilers free from scale and soot. 
The main trouble, he declares, is lack of ample boiler capacity, 
as this causes the boilers to be driven to their utmost, and 
great quantities of smoke are the inevitable result, Therefore 
the generating capacity of the boilers should be sufficiently 
in excess to easily meet the requirements for por The 
foregoing plain facts are too often lost sight of in dealing 
with the smoke question. In attempting to abate the 
nuisance too little attention is paid to the condition under 
which a steam power plant is being operated. Instead of 
working by the best methods, and providing a plant able to 
meet requirements, an inadequate ¢quipment is pushed beyond 
its proper limits, and the owners then hunt for some device 
that will accomplish impossibilities, 
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The Economical Carboning of Are Lamps,—There is 
an article in the New York Zlectrical Engineer on this sub- 
ject by Mr. W. J.Clarke. He says :—“ For some unaccount- 
able reason it seems that but few lighting stations are aware 
of the fact that it is possible to reduce greatly their operating 
expenses by giving proper attention and study to the carbon- 
ing of the arc lamps. The large majority of the stations 
have for years been using double carbon lamps, in order that 
it may be possible for them to operate the lamps all night, or 
for two nights where the lights are extinguished at midnight. 
Now it is quite possible to give just as good, if not better, 
results by so carboning the lamps that a double lamp will 
ran two whole nights of 14 hours each, and in this way it 
will be readily seen that the number of trimmers will be 
reduced one-half, on account of the fact that while one man 
can carbon, say, 50 lamps per day, where each lamp will only 
burn one night, it is quite possible for the same trimmer to 
carbon just double the number of lamps if they are £0 car- 
boned as to burn two whole nights, This reduction in 
trimmers is accomplished by each man taking a circuit of 
100 lamps instead of 50, and carboning one-half of them 
each day. It may at first seem strange that the number of 
hours that an arc lamp will burn may be nearly doubled by 
a slight chapge in the carboning as well as in the current; 
but the writer has proved again and again by practical expe- 
rience that this can ba quite readily accomplished by using 
$-inch plain carbons in the upper holders and 4-inch copper- 
coated carbons in the lower holders, and then reducing the 
current on the line from 9} to 9 amperes. It will, of course, 
be necessary, as soon as this is done, to alter slightly the 
adjustments of the lamps, but the larger carbon in the upper 
holders has the effect of giving the appearance of a much 
steadier and stronger light than formerly, so that the city 
authorities usually consider that the service has been greatly 
improved just as soon as the change has been made.” 





Fly-wheel Accident,—A fly-wheel at the Penistone 
works of Messrs, Charles Cammell & Co. burst recently into 
a score-of pieces. It was the fly-wheel of a rolling mill, was 
80 feet in diameter, and weighed 40 tons. It killed two 
men, and a quantity of machinery was wrecked. It appears 
that the governors of the engine were out of order, and 
regulation had to be effected by hand. Just before the 
accident the attendant had left the engine room to attend to 
other work a few yards away. Rolling was in progress when 
he went out, and apparently it must have been over when he 
returned, and probably the engine ran away, not being 
governed, and the fly-wheel burst, the attendant having his 
hand on the wheel ready to stop the engine, and standing by 
until it did stop. There was no blame found attachable to any- 
one, but we think that where an engine has no governor, there 
ought to be great care exercised in always having a man to 
stand by to shut off steam when work is thrown off. Cast- 
iron is not very suitable for fly-wheels of any kind, the limit 
of 80 feet per second being soon reached and passed if an 
“—— runs away for only a few seconds with so large a 
wheel. 


New Chronograph.—The Engineer says that a chrono 
graph has, according to the Deutsche Uhrmacher Zeitung, 
been invented, which is said to excel by far all former 
achievements in this field, and to admit of measuring one- 
millionth part of a second and even emaller spaces of time. 
The apparatus is based on the following principle :—At 
the end of a tuning fork of a very high number of vibra- 
tions, a hole is — through which a pencil of rays falls 
upon the case of a revolving cylinder, whose circumferential 
velocity is 80 metres per second. In consequence of the 
quick vibration of the tuning fork and the rotation of the 
cylinder, the said luminous tuft describes upon the cylinder 
—which is doubtless covered with paper sensitive to light— 
a curve whose dimensions correspond to certain particles of 
time. 


Obituary.— We t to announce the death at Kur- 
rachee of Lieut.-Col. H. L. Wells, O.1.E. and R.E., 
Director of Telegraphs, Persian Gulf, from enteric fever. 
He was 48 years of age. 


British Assoeiation,—Next year’s meeting of the B.A. 
will be held at Dover, the president for the od being Prof. 
Michael Foster. The 1900 meeting will take placeat Bradford, 

















Presentation.—On the occasion of the retirement of 
Mr. Stewart from the rere of electrical engineer-in- 
chief of the Corporation Electricity Supply Works, Derby, 
with which he been connected from their inception, 
the staff showed their esteem and appreciation by present- 
ing him with a walnut cabinet of dessert knives and forks. 
The presentation was made on Friday afternoon, September 
9th. The cabinet bears a silver plate with suitable inscrip- 


tion. 


The Institution of Junior Engineers.—On Saturday, 
September 24th, a visit will be paid to Sir David Salomon’s 
workshops, laboratories, &c., at Broomhill, Tunbridge Wells. 
Train leaves Cannon Street at 1°85 p.m. Tickets from the 
Secretary, 47, Fentiman Road, London, S.W. 











NEW COMPANIES REGISTERED. 


Bance Bros. & Co,, Limited (58,773).—This com- 
pany was registered on September 8th, with a capital of £3,000 in 
£1 shares, to acquire and on the business of manufacturers of 
electrical fittings and accessories, engingers, iron and brass founders, 
&c., carried on as “Bunce Bros. & Oo.” at Savile Park Street, 
Halifax, and to adopt an ment with John E. Bunce. The sub- 
scribers (with one share each) are:—John E. Bunce, Elmfield House, 
Halifax, electrical fittings manufacturer; Walter Midgley, 8, Harrison 
Road, Halifax, solicitor; Harry Skelton, Pinder Farm, Pellon, 
butcher; 8. Wallace Turner, Boar's Head Hotel, Halifax, hotel pro- 

rietor; Geo. R Pearson, 15, Southgate, Halifax, tailor; Lawson 

ville, India Buildings, Halifax, dealer in pianos, &c.; Herbert 
Siddall, 16, Cornmarket, Halifax, tailor. The first directors are: 
John E. Bunce, Joseph Bunce, and Lawson Saville. Qualification, 
£50; remuneration as fixed by the company. 


George F. Milnes & Co, Limited (58,795).—This 
company was registered on September 10th, with a capital of £150,000 
in £10 shares, to acquire and take over 8 a going concern the busi- 
ness now carried on at Birkenhead and elsewhere under the style or 
firm of “ George F. Milnes & Co.,” to enter into an agreement with 
William H. Edwardes, and to carry on the business of manufacturers 
and builders of, and dealers in, cars, carriages, waggons, tramcars, 
tramways, wires, poles, motors, electrical apparatus, cable apparatus, 
omnibuses, freight cars, &c. The subscribers (with one share each) 
are :—George F’. Milnes, Bella Vista, West Kirby, car builder; William 
W. Rutherford, 43, Castle Street, Liverpool, solicitor; William H. 
Edwardes, 4, Olive Mount, Wavertree, oil refiner; Albert Hughes, 
69, Park Road East, Birkenhead, car builder; Alexander Bruce, 
Ballaquayle Villa, Douglas, Isle of Man, banker; Henry A. Watson, 
Monkswell, Wavertree, broker; and Charles H. Rutherford, 43, 
Castle Street, Liverpool, solicitor. The number of directors is not to 
be less than three nor more than seven. The first are: George F. 
Milnes, William H. Edwardes, Alexander Bruce, and William Busch. 
Qualification, £1,000; remuneration as the company may decide. 


Arcas Standard Silver Plating and Manufacturing 
Syndicate, Limited (58,801).—This company was registered on 
September 10th, with a capital of £10,000 in £1 shares, to acquire 
British patents No. 13,460 of 1891 and No, 1,391 of 1892, granted to 
Sherard O. Cowper-Coles and the London Metallurgical Company, 
Limited, for “ Improvements relating to the coating of articles with 
a new metallic alloy by electro-deposition,” to adopt an agreement 
with A. F. B. Gomess, and to carry on the business of silversmiths, 
electro-platers, and silver-plated ware. manufacturers. The sub- 
ecribers (with one share each) are:—QO. Brownfield, 88, Drayton 
Gardens, South Kensington, gentleman; A. F. B. Gomess, F.C.8., 
83, Drayton Gardens, 8 W.: 8. R. Glyn, 48, Bedford Row, W.O., 
solicitor; W. T. Bell, 53, South Park Road, Wimbledon, accountant ; 
F. G. Beaumont, 307, Victoria Park Road, N.E., clerk; 8. J. Wilkin- 
son, 4, Gascony Road, West Hampstead, clerk; 8. Cowper-Coles, 
Grosvenor Mansions, Victoria Street, S.W., electrical engineer. The 
number of directors is not to be less than. three nor more than seven ; 
the aubscribers are to appoint the first ; qualification, £50 ; remunera- 
tion as fixed by the company. 





OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


British Electric Meter Company, Limited (56,408).— 
This company’s statutory return was filed on July 12th, when 225 
shares were taken up out of a capital of £5,000 in £10 shares. The 
full amount has been called, and £1,511 9s. received, leaving £738 11s. 
in arrears. 


Berrenberg Electric Lamp Syndicate, Limited 
(56,054).—This company’s statutory return was filed on July 1st. The 
capital is £10,000 in £1 shares (100 founders’). 6,100 ordinary and 
the founders’ shares have been taken up, and the latter are considered 
as paid. 65s. per share bas been called on the others, resulting in the 
receipt of £1,525. 
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CITY NOTES. 





Brush Electrical Engineering Company, Limited. 


Tux ninth annual general meeting of the Brush Electrical Engineer- 
ing Company was held at the Cannon Street Hotel on Monday, Mr. 
J. B. Braithwaite (chairman) presiding. 

In moving the adoption of the report, the Coatmman said the gross 
trading profit for the year was £9,768 more than last year, whilst the 
net trading profit showed an increase of £7,976; but in view of the 
fact that during the past year they had spent £1,847 more on the 
maintenance of their plant and buildings than in the previous year, 
the position was that, as far as their trading was concerned, they had 
retained the whole of their gross increase as net, which was, he 
thought, a satisfactory feature. He thought it showed that the 
expenditure which they had incurred on additional buildings and 
works at Loughborough had been fully justified, as they had been 
enabled to earn £10,000 addditional gross profit without any increase 
in administrative expenses. Coming to the details of the accounts, 
they would notice on the debtor side that, as for many years past, the 
directors had again waived half of the fees to which they were entitled 
under the articles. Now, however, that the ordinary shareholders 
were beginning to receive dividends, they thought that they, too, 
should share in the increased prosperity of the company, and there- 
fore for the current-year they proposed only to waive: one-quarter of 
their fees. The total general charges came to £11,276, as against 
£11,970, showing a reduction of close upon £700. The item of £283, 
reduction of capital expenses, would not, of course, recur again, and 
the entire removal of the head office had now been completed at the 
slight additional cost of £76. The amount spent on the maintenance 
of buildings and plant was £4,296. As he told them at the last 
meeting, on no account would the directors allow their plant or build- 
ings to run down, but they were determined always to keep them up to 
the highest state of efficiency at the expense of revenue. The main- 
tenance of patents also showed an increase. The interest on the first 
debenture stock, £5,625, was a standing item, but the interest on 
the second debenture stock showed a reduction of nearly £1,000, 
owing to their having redeemed £26,770 of the stock. The balance 
of profit carried to the balance-sheet was £26,938, being, as he had 
said, an increase of £7,976 more than last year. If they turned to 
the balance-sheet they would see on the credit side that they had 
again incurred considerable expenditure in additions to their works. 
They had spent altogether during the year £17,569 in additions, or 
if they included the money received from the sale of their old 
Borough Road factory, the amount would stand at £21,500. The 
patents and goodwill stood at the same figure as last year. The 
stock showed a slight reduction of £1,580, which proved that 
the company was not engaged in making stuff which did not 
find a ready market. Their debtors showed a considerable reduc- 
tion, owing to the fact that their friends, to whom they had advanced 
£45,000 on their engineer's certificate, had found it convenient to pay 
them. The soundness of the company was evidenced by the fact 
that, in spite of their having paid away in hard cash nearly £50,000, 
their cash position was nearly £25,000 better than it was last year. 
Turning to the debtor side of the balance-sheet, they would find that 
the capital had been reduced to the extent of £26,770 by the reduc- 
tion of the second debentures. The creditors showed a slight increase 
of £1,000, but that was merely due to an accident. They pro- 

d to distribute an extra £8,000, which would go as fol- 
ows:—The full preference dividend would absorb an extra £1,459, 
and the dividend on the ordinary shares would absorb £5,400 ; the 
employés’ bonus fund would absorb £11 more than last year, and 
£1,000 would go towards forming the nucleus of a workmen’s Com- 
pensation Act insurance fund, and they carried forward to the next 
account an additional £107. With regard to the money they had 
spent at the works, it had been a real necessity, and directly they 
were completed they had been fully occupied in executing orders 
received. For instance, they had expended a considerable sum of 
money on building new car-shops, and before that was ready the 
orders had reached them to fill it. At present it was full of 
work, and they were seriously considering the question of doubling 
the shed, and they were afraid they would have to incur considerable 
expense in so doing. He supposed the orders came in consequence 
of the reputation they had for rolling stock. . Another thing they 
had to do was to make further provision for the large increase of 
orders they expected in connection with electric traction. The 
tramcars they saw in the streets wanted electric motors to drive 
them, and these were required in very large numbers, and 
they were obliged to put up a special shop for no other purpose 
but to manufacture tramway motors. They had a shop now 
approaching completion, which he trusted would turn out 
1,000 motors per annum, and they believed the shop would 
thoroughly justify its construction. The amount they were 
already committed to for additional expenditure for works was 
£25,000, not including the doubling of the car shop he had referred 
to. He was not anxious to extend their works, but at the same time, 
if they could obtain orders at remunerative prices for the buildings 
put down, it was tothe interest of the shareholders that they should 
spend the money they had available. They had plenty of resources 
in hand, and he did not think they need fear that it would require any 
enlargement of capital. They had secured a plot of land adjoining 
the present works at Loughborough, which would give them 15 
acres altogether. in a capital situation, with the sidings of 
the Midland Railway running right into the works. With 
regard to the great lock-out he need not say much. They 
were approached by the Masters’ Federation and asked to 
lock out their men although they had no quarrel with them; they 
did not see their way to comply with the mandate of the Employers’ 


, Shares 


Federation, and their men therefore remained at work. Their rela- 
tions with their men remained of the most cordial character, and he 
hoped they would long continue so., The men had done extremely 
well in the past year, and ‘he hoped they would give even better 
results in the future. As regarded the orders executed in the year, 
they were drawn from a variety of sources. Last year he pointed 
out that one of the reasons why he thought the company was on a 
satisfactory basis was, that they did not obtain orders for any par- 
ticular class of manufacture. Sometimes they had a 1un of orders 


. for one thing and sometimes for another. The run last year was 


es ly on rolling stock. In addition to the many tramway 
orders executed, they had orders for a considerable amount cf 
rolling stock for the Central London Railway still in hand, and they 
had completed in the past year their first electric tramway. Electric 
traction had made comparatively slow progress in England, and 
people were naturally cautious. Consequently, although they re- 
ceived orders for the cars, it was specified that they should supply 
American made motors. That year they had gone a step forward 
and had equipped a tramway from top to bottom, and it had, 
been a great success. They believed that the English workman could 
make an electric motor as well as an American. Last year 33 per 
cent. of their orders were for rolling stock, 18 per cent. for dynamos, 


“17 per cent. for transformers, 13 per cent. for engines, and 8 per cent. 


for locomotives, while the balance of 11' per cent. was made up by 
miscellaneous items. In conclusion, the chairman referred to the profit- 
sharing scheme, and said although they had paid asum equal to1 percent. 
to their workpeople, he believed they were doing the right thing. At 
present, about 200 workmen participated, but at a board meeting 
to follow that meeting they hoped to make a large addition to the 
number, and he hoped the time would come when all the employés 
would have a personal interest in making the company a great finan- 
cial success. 
Mr. B. H. Van Tromp seconded the motion, and it was agreed to. 





Babcock & Wilcox Company. 


THE report for the year ended June 30th last states that the profit 
during the year, after deducting the amount written off purchase of 
business account, amounts to £75,757, which, with £5,656 brought 
forward from last account, gives a balance of £81,412. From this 
sum is deducted the interim dividends for the half-year to December 
31st last at the rate of 6 per cent. per annum on the preference 
shares, and 103. per share on 14,000 ordinary shares, amounting to 
£10,000, leaving £71,412, from which the directors recommend that 
dividends be paid for the half-year to June last at the rate of 6 per 
cent. per annum on‘the-preference shares (from which income-tax to 
be deducted), absorbing! £3,000, and of 25s. per share on the ordinary 
ise of income-tax), requiring £27,590, to place to a reserve 
fund £35,000, leaving a balance to be carried forward of £5,912. 





Metropolitan Electric Supply Company.—The Board 
has declared an interim dividend of 5s. per share on the original 
shares for the half-year ended June 30th last, payable on 23rd inst. 
The transfer registers will be closed from to-day to 22nd inst., both 
days inclusive. 


Stock Exchange Notice.—The Stock Exchange Com- 
mittee has ordered the under-mentioned securities to be quoted in the 
Official List: —Oxford Electric Company, Limited—10,000 shares of 
£5 each, fully paid, Nos. 1 to 96 and 407 to 10,310. 


The Hove Electric Lighting Company, Limited.— 
The directors have declared an interim dividend at the rate of 5 per 
cent, per annum upon the share capital, payable on October 15th. 





TRAFFIC RECEIPTS. 





. The Bristol Tramways and Carriage Comarty, Limited.—The receipts for the 


y' 
week ending September 9th, 1898, a 443 1s, 24. ; correspon: period, 


1897, £2,495 15s. 9d.; increase, £947 5s, 5d. 

The Cape Electric gga Company.—The receipts for February_were: 
Cape Town, £8,250; Port Elizabeth, 2,225, 

The City and South London Railway Company.—The receipts for the week end- 
ing September 11th, 1898, were £876; week ending September 12th, 1897, 
£879; decrease, £3 ; total receipts. for half-year, 1898, £10,487 ; corresponding 
period, 1897, £9,906; increase, £581. ~ 

The Dover Corporation Electric Tram Pact, receipts ‘for the week 
ending September 10th, 1898, were £244 10s, 8d. ; total receipts to September 
10th, 1898, £5,564 15s, 4d. 

The Dublin Southern District (Electric) Tramways Seay aye ape receipts for 
the week ending September 9th, 1898, were £1,204 12s. 4d.; corresponding 
week last year, £579 6s. 0d.; increase, £625 6s 4d.; passengers carried, 
165,048; corresponding week last year, 88,055; aggregate to date, £11,507 
12s, 2d.; aggregate to date last year, £8,342 5s. 1ld.; increase to date, 
£38,165 6s. 4d.; mileage. open, 8 miles, as against 8 miles for the cor- 
responding period of last year, and includes Traffic Pillar and Had- 
dington Road. ; 

The Liverpool Overhead Railway Company.—The receipts for the week ending 
September llth, 1898, amounted to £1,528 ; corresponding week last year, 
£1,451; increase, £77. 

The Mexico Electric Tramways.—Receipts for August, £15,000. 


The Western and Brazilian Telegraph Company, Les ay a receipts for 


the week ending September 9th, 1898, after a cent. of the 
gross zooaipes payable to the London Platino-Brazi egraph Com- 
pany, Limited, were £2,577. 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPI! AND TELEPHONE COMPANIES. 
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Stock P 
Present or Dividends for Closing Closing | during 
Issue. NAME. — the last three years. 8 Bh asa "th i Ferg oo = — 
1995. 1:96. 1897. | Highest. Lowest. 
137,4001| African Direct Telegraph, 4 % Debs. .|100'4% J os | 100 —104 100 —104 ||. “3 
25,000 | Amazon Telegraph, shares... sss oe | ST es | | | 6— 7 6— 7 | 
125,000 Do. do. 5 % Debs. Red. ... | 100] 3... | use bo —95 92 — 95 
923,9601 aed earned —— ee a w+ |Stock £2 ‘gs|£2 188| 3 % | 64—67 64—67 | 641 & 
3,038,0201 6 % Pref. w. (Stock! £4 18s|£5 6s} 6 % 1154— 1165 116 —117_ | 1164 | 116 
8,038,0201 De. = Deferred... ...  .. «s+ [Stock] ... ee < | 16 — 164 | 16 — 164 | 16y%| 16} 
130,000 Reenlien Submarine Telegra “a beg A 7 % | 7%\7 % | 153— 16} | 153— 16} | 163 | 164 
75,0001 do. sy Debs. “@nd serios, | 1906 oes | jess .. {IIL —115 [112 —116 | 
44,000 | Chili Telephone, Nos. 1 t0 46000 ‘s |" 3 4 |4%/4 2— 33 | 23— 33 | 23 
10,000,000$} Commercial Cable __.. ‘$100 | 7 8 % | 8 % |180 —190 180 —190 ri, pee 
918,2971 Do. do. Sterling 500. year ‘4 % Deb. Stock Red. ‘Stock! Sis tes .. {105 —107 [105 —107 106} | 1053 
224,850 | Consolidated Telephone Construction and Manufacturing | 10/- | 14 2% a — * | — eee oa 
16,000 | Cuba Telegraph ... nse | LS 8%17%| 8— 9 | Si— 9 91} 98 
6,000 Do. 10 % Pref. -| 10/10 10 8 10 %6—16 | 6 7 15? 154 
12,931 | Direct Spanish Telegraph... “8 .| 5/4 4 4%|4—65 | 4 re ase 
6,000 Do. do. 10 % Cum. Pref. see | OO 100% 10% | 10—11 | 10 — _ ul 
30,0001 Do. do. 44 % Debs., Nos. 1 to 6,000 ... | 50 | 44% | 44% | 43% [102 —105% |103 —106% |... 
60,7101) Direct United States Cable... | 20/| 22% | 24%] ... | 1g—12 | 4—12 | «NY 
120,000 | Direct West India Cable, 44 % Reg. Deb. | 100}... oes .. |100 —1 | 100—103 | ... oe 
400,000 | Eastern Telegraph, Nos. 1 to 400,000 si | 10 | 64% | 64% | 7 % | 173— 18} | 179— 183 | 18,8) 173 
1,295,000 Do. 34% Pref. Stock | 100 te .. (1083 —106 (104 —107 | 105} 7 
89,900 Do. Debs., repayable August, 1899... | 100 | 5 % 5%|15 % |100—1038 (100 —103 | ... 
1,302,6151 Do. 4 Mort. Deb. Stock Red. ... . (Stock) 4 4 & 4% |124 —128 [125 —129 | 1264 125 
50,000 pene cat Australasia, and China Telegraph 10 | 7 7 7 | 1743— 18 | 174—18 | 17}% 178 
0. 5 us. Gov. Sub.) Deb., 1900, red. ann. | 
25,2001 jn rate 30764326 $100) 5%/5%/5 6% 99 103 | 99 —103 
100,5002} Do. do. — Bearer, 1,050—3,975, 4,327—-6,400 | 100 | 5 % 5% ‘en —103 100 —103 | 
20,0001 " Do. 4% Deb. Stock ... . |Stock| 4 4% 1123 —127 [124 —128 | 
astern and South African Telegraph, 5 % Mort. Deb., won| Ss lat 
85,1008 1900 red. ann. drgs., Reg. Nos. 1 to 2,343 f| 190 |5.% | 5%) ™ pape «| See 
46,5001 Do do. do. to bearer, 2,344 to 5,500 | 100 | 5 5 & ... {100 —1038 |100—103 | ... i 
300,0001 Do. 4% Mort. Debs., Nos. 1 to 3,000, red. 1909 | 100 | 4 4 .. |L02 —105 102 —105 | ... » 
200,0001 Do. 4% Reg. Mt. Debs. cena Sub. 1 1—8,000 | 25 | 4 4 nee |104 —107% |104 —107% ee = 
180,227 | Globe Telegraph and Trust ... a 10 | 44% | 44% | 44% | 12 — 12h | 12 — 12h | 123] 123 
180,042 do. 6 % Pref. - .| 10/6 6 6% | 16g— 17} | 167— 174 | 16¢] ... 
150,000 Great 2 Northern Telegraph, of ae po . | 10 {10 10 10 % | 29 — 30 | 29 — Pas ia 
160,0001 do. 5% Debs. ... | 100 | 5 5 5 % |101 —104xd./101 104 aie Be 
,000 Holifer 4 Bermuds Cable, 45%, Ist. Me, “Dbs.,w'n.1-1,200,rd.| 100 ... | |. (100 —104 {100 —104 | i04| *.. 
17,000 | Indo-European Telegraph __... as | 25 |10 10 10 51 —54 51 — 64 |... a 
100,000!) London Platino-Brazilian Telegraph, 6 % Debs. aes aq 100 | 6 6 6 % 110 —113 xd./110 —113 ; i 
000 Montevideo Telephone, 6 % Pref., Nos. 1 to 28,000 ee 4 a 2p— 23 2j— 23 | ... sc 
484,597 | National Telephone, 1 to 484,597 | 5 | 5% | 54% 16%) 5s— 5g | 5S— 58 By} Be 
15,000 Do. 6 % Cum. Ist Pref. 10/6 6 6 }14—16 | 18—15 ae wad 
15,000 Do. 6 Cum. 2nd Pref. ... 10 | 6 & 6 6%) 14—16 | 13 — 15 ai 
250,000 Do. Non-cum. 3rd Pref., 1 to "250,000 5 | 5 5 5 | 58— 58 | 58— 58 54 5 ys 
1,329,4711 Do. 34 % Deb. Stock Red. Stock} 34 34 34% |100 —105 100—105 105 | 1024 
"171,504 Oriental Telephone and Elec., Nos. 1 to 171,504, fully paid 1/5 5 5 f— #£# | & #? ee ee 
100,0007| Pacific and European Tel., 4 % Guar. Debs. by 2 to 1,000... | 100 | 4 4 4 105 —108 105 —108 
11,839 | Reuter’s ... = ot aie 5% | 5 8— 9 | 8— 9 
3,381 | Submarine Cables. Trust - | Cert. | sae “ce > (106—14k [196—141 | 
58,000 | United River Plate Telephone : | 6|4 & 5%16% — 42 | 43 43 | 
146, 7331 Do. do. 5% Debs. |Stock) 5 eee .. (103 —106 (103 —106 | 
15,609 | West African Telegraph, bs 501 to 23,109 | 10| 4 § nil nil B4— 44 | 4— Riasees 
213,4001 Do. do. 5% Debs. | 100 | 6 5% | 5 % | 99 —102 xd.) 99 —102 | 1002 
30,008 | West “ar of America, Nos. 1—30,000 and 53,001—-53,008 | 2h | sve ee a — 32 | oe} 
150,000 Do. do. 4% Debs., 1—1 ,500 gua. by Braz, Sub. Tel. | 100 | ov one .. {104 —107 104 —107 | 
64,269 | Western and Brazilian Telegraph aa 15 | 8 & 2 & 34% ll 123 | 12 — 124 | ... 
33,129 Do. do. do. 5% Pref. Ord. . 74 5 5 5 &| § Se | S— SS } ... 
33,129 Do. do. do. Def. Ord. 74,1 %| nil | 4 4— | 4— 47 
889,521 Do. do. do. 4 % Deb. Stock Red. ... |Stock| ... we | see |LO7 —110 [107 —110 we 
88,321 | West India and Panama Saag 10j- 4% | 1 Z 1— 1} | 1— kf ly]... 
34,563 Do. do. 63 Cum. Ist Pref. ... | 10 | 6 6 6 9}— 92 | 9} 9% | 93 9} 
4,669 Do. do. Cum. 2nd Pref. ... | 10 | 6 6 6 6— 8 |6—8 | .. | .. 
80,0001 Do. do. > 5% 3. .» Nos. 1 to 1,800 | 100 | 5 5 5 105 —108 105 —108 | ... 
1,163,000$| Western Union of U.S. Telegraph, 7 % 1st Mort. Bonds |$1000) 7 7 7 105 —110 105—110 | 
160, 1001 Do. do. do. 6 % Ster. Bonds ... | 100 | 6 6 | 6 98 —103 xd.; 98 —103 -| 
ELECTRICITY SUPPLY COMPANIES. 
30,000 ate Cross and Strand Electricity Supply 5 | 5% 6%/7% | 12—18 | 12 — 13 | 
20,000 | do. do. 0. 44 % Cum. Pref. i err eel eer 6— 63 6 — - 
26,000 \*Chelsea Electricity Supply, Ord., Nos. 1 to 10,277... sea te UO 5 }5 %|6 & 83— 93 o—6 | 94 
60,000 | Do. do. %, Deb. Stock Red.. . |[Stock| 44% | 44% | 44% 113 —115 118 —115 |i. 
50,000 | City of London Blectric Lighting, Ord. 40,001—90,000 ... by 10 | 5 L? lO % — 254 | 244— 254 | 254) ... 
10,000 | Do. ree Certs. Nos. 90,001 to 100,000 £5 | WW}. | we | ee | 2h — 25 | 24— 25 |... aes 
40,000 | Do. Cum. Pref., 1 to 40,000 ... | 10] 6 8 | 6 g | 6 % | 164— 174 | 164— 174 | 16}4) ... 
400,000 | Do. Deb. Stock, "Scrip. (iss. at £115) ‘all paid | w | 5 BH) 5 | 5 % |125 —130 (125 — 130 | 127 a 
30,000 | County of Lond & Brush Prov. Elec. Ltg., Ord. 1—30,000 | 10 | mil | nil nil | 138 — 14 13 — 14 ate es 
10,000 | Do. do. do. Nos. 30,001 to 40,000 £6 paid. | IOs sc ves | aes 8i— 9 84— | aes dus 
20,000 | Do. do. do. 6 % Pref., 40,001—60,000 | 10|;6% 6%\6% 14 — 15 if— 15 | 14) edi 
17,400 | Edmundsons Elec. Corp., Ord. Shares 1—17,400 . eS ae we | 5 %| 5— 54 5— 54 | 53 saa 
10,000 | House-to-House Electric Light Supply, Ord., 101 to 10, 100 | f Geb cs. wo | S%| 9— 10 | 9 — 10 et, aces 
10,000 | Do. do. iy ‘Cum. Pref. . a ie § Vito | 7 94— 108 | 94— 10 | 10 ae 
62,400 | Metropolitan Electric Supply, 101 to 62,500 | 10| 4 5% | 6 164— 1 | a 184 | 18 17} 
220 0001; Do. 44% First Mortgage Debenture Stock | wes | 44% | 44% | 44% [116 —120 116 —120 | ... Pe 
6,452 | Notting Hill Electric Lighting : 10;2%\|4%/'|6%/15—16 | 154— 164 | 16 ose 
31,980 "St. James’s and Pall-Mall Electric Light, Ord. wee 5 | 74% |108% (144 17— 18 |17—18 | 17} 173 
20,000 Do. do. 7 % Pref., 20,081 to 40,080 5 /7°% 7%|7 9—10 | 9—10 | 9A] ... 
50,000 do. 4% Deb. Stock Red. . {Stock} ... | ... | 4 % |105 —108 (105 —108 | .. |... 
43,341 | South aaa Electricity Supply, Ord., £2 paid .. |} 5] aa 23— 34 | 23— 35 | ... aa 
79, 900 | Westminster Electric Supply, Ord., 101 to 80,000 at |7 % 9% 12% | 16 — 17 | 16 — 17 163 | 163 
* Subject to Founder’s Shares. + Quotations on Liverpool Stock Exchange. 
t Unless otherwise stated all shares are fully paid. | Dividends paid in deferred aon warran a pee being used as capital, 
Dividends marked § are for a year consisting of the latter part of one year and the first part next. 
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SHARE LIST OF ELECTRICAL COMPANIES—Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 
| | 
Stoc . 
Present | Dividends for Closing ocicsing | "daring week 
Issue. NAME. \Share.| the last three years. pj ~ nded 
| ee Sept. 7th. Sept. Mth. | ‘Sept. 1th, 1898. 
foe 1895. | 1896. | 1897. | | Highest | Lowest. 
30,000 | British Electric gor On. Pat. 26'01—i3.000"% | oS ie Ie .» | 164—17 | 164—17_ ~| 17 | «2163 
Do. do. 6 um. Pref. 30,001—40,000 Pee 
10,000 (issued at £2 10s. prem. all pd.) ” 18 — 16 B~— | 1338, 1334 
90,000 | Brush Elecl. Enging., Ord., 1 to 90,000 | 3 24%, nil | nil lj— 2) 12— 2 | 23; 1 
90,000 Do. do. Non-cum. 6% Pref. , 1 0 90,000 | 2) 3% nil | 4%| 24— 2 | 2j— 2) | ... | se 
125,0001 Do. do. a Perp. Deb. Stock \Stock' fitees . |L07 —111 xd)107 —111 xd| 
50,000 Do. do. 2nd Deb. Stock Red. + [Stock | 102 —105 | 102—105 | 103 | ae 
19,894 Central London Railway, On: Shares nen A aos | ae Soy Laer 9f— 103 | 10 — 104 108 | 105, 
129,179 Do. do. do.  £6paid_... | 10 | ee ee eee Te Pe 
59,254 Do. i. Pe etek Rl pel “ie eee Mn “ ge =e BU | 
67,680 Do. do. Def. do. £5 paid 44— 43 | 4h— 5 | | 
630,0001; City and South London Railway _... ‘Stock’ 1% 16% 18% 70 — 72 | 70 — 72 | 
22,500 | Do. do. Ord. shares, Nos. 1 to 22, 500 £3 i 10 | 23— 3} | 23— 3} | 
32,098 | Crompton & Co., Nos. 1 to 32,098 .. 1j— 23 | 1?— 2} 
82,850 Do. 5% 1st Mort. Reg. Debs., 1 to 743 of } s9 — 94 | 89 — 94 
‘ £100, and 901 to 1,070 of £50 Red. ae Bi a | 
99,261 | | Edison & Swan Utd. El. Lgt., ‘*A” shares, £3 pd.1t099, 261 | 5| 6 8 54%| 6 %| 24— 2% | 23— 23 
17,139 | Do. do. do. “A” Shares, 01—017, 1399' 5| 56% 5% 6% 4— 5 | 4— ie 
194,023 | Do. do. do. 4% Deb. Stock Red. ...| 100, ... | ... | «+ j101 —108 {101 —103 101 | 
110,000 | Electric Construction, 1 to 110,000 ... | 2) 5%) 6 8) 6 2j— 25 | 23— 2]... | 
16,343 | Do. sa Cum. Pref., 1 ‘to 16,343 -| 2) 7% 7% 7% 2 34 | 2e— 3} | 
111,100 Do. Perp. Ist Mort. Deb. Stock . Stock) ... oe | « [106 —107 (106 —107 | ... | 
91,196 | Elmore’s eat mie Depositing, 1 to 70,000 ... 2 = Sy tA g- a= ££ i as | 
67,275 | Elmore’s Wire Manufacturing, 1 to 69,385, issued at 1 pm. allt sees oe ecco i f— ss 
9,601) Greenwood & Batley, 7 % Cum. Pref., 1 to 9,600 10 104g 7 7%,10—12 |10—12 | ... | 
12,500 | Henley’s (W. T. = a Works, Ord. 10, 8 %/ 10 12 %| 20h— 214xd) 208— 214 | 21} | 
3,000| Do. do. | 7 % Pref. 10 7 4 7% 7% 18 — 19 xd) 18 — 19 ed 
50,000 | Do. do. 4% Mort. Deb. Stock... |Stock 44%| 44 red 110 —115 xdjllU —115 col ess 
50, 000 | India- -Rubber, Guile: Percha and Telegraph Works - | 10; 10 % 10 %| 10 22 — 238 | 225— 234 | 23h | 222 
300,000 | Do. do. do. 4% 1st Mort. Debs. | 100 _... we | se. (102 —106 102 —106 ti... ae 
387,500 tLiverpool eer | Railway, is Gee 10 | 2% 23%) 34%/ 10 — 104 | 103— 104 | .... as 
10,000 if Do. Pref., £10 paid 10; 5 5 5 %| 154— 16 154— 16 | eacne i ses 
37,350 | | Telegraph hia and Maintenance con 12 | 15 %| 15 15 %| 38 — 43 39 — 438 | 412 | 40} 
50,000 | Do. do. do. 5% ae red. 1899 100 | 5% 5 5 %/100 —108 100 —108 |... | ... 
540,0001 | Waterloo and City Railway, Ord. Stock... — OO TT, 6 eas .. 126 —131 (126 —131 131 | 128 

















t Quotations on Liverpool Stock Exchange. 


Unless otherwise stated all shares are fully paid. 


t 
Dividends marked '§ 8 are | for a year consisting of the latter part of one year and the first part of the next. 





*Birmingham Electric Supply, Ordinary £5 (fully paid) 104. 


British Aluminium, Ordinary, 10}—114 


; 7 % Pref., 12—13. 


House-to-House, 44% Debentures of £100, 105—108. 
Kensington and Knightsbridge Electric Lighting, Ordinary ?— = 


£5 (fully paid) 14—15; 


Ist Preference Cumulative 6%, £5 
(fully paid), 8—8}. Debentures, 105—108. Dividend, 1897, 


on Ordinary Shares 10%. 





* From ica Share List. 


“LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


London Electric Supply Corporation, £5 Ordinary, 34—4. 

National Electric Free Wiring, 10s. paid, 3—4. 

*T. Parker, £10 (fully paid), 13—134. 

Yorkshire House-to-House Electricity, £5 Ordinary Shares fully 
paid, 8—84. Dividend for 1896—6%. 


Bonk: rate of discount 24 per cent. @une 80th, 1898). 





MARKET QUOTATIONS, Wednesday, September 14th. 


Itncrease or ‘i; 
This week. | Last week. Decrease, | 


CHEMICALS, &c. 


‘|imorense < or 
This week. Last week. Taahenas: 


METALS, &c. 








a ~~ .~ aaa per cwt. 5/ 5/ 
a per cwt. / 
aw aa , per cwt. If 82/ 
- Sulphuric ra per cwt. 5/6 Hay 
a Ammoniac, Sal .. per ton 87/ | 
Ammonia, Muriate (grey) per ton £19 £19 | 
” (white) per ton | £26 £26 | 
> Bleachin powder +e perton, £615 £6 15 | 
a Bisulphide of Carbon .. +» perton| £15 £15 
a Borax os ee +» perton | £14 £14 
a Benzole (90 4) o) o° as -. per gal. | q/- 7/- ee 
a (50/90 ° EY cs +» per gal. 5/6 -yy es 
a Copper Sulphate = . +» per ton | £17 £16 10 | 10s, inc. 
a Lead, Nitrate .. perton | £933 10s £23 1 oe 
a y, White Sugar per ton 10s, £30 10s. | 
» Peroxide .. 7 +. perton  £2710s, £27 10s. 
; Methylated Spirit .. per gal. 2/9 2/9 
a Naphtha, Solvent (90 °%, at 
r gal. 5/6 5/6 
a Potash, Bichromate, i in oaks. per lb. 83d Bid. 
i ae Caustic (75/80 °/,, per ton £24 £24 - 
yee Bisulphate per ton £35 £35 es 
aShellac.. per cwt. 64/- 65/- 1s, dec. 
a Sulphate of Magnesia . +. per ton £410 £410 ey 
a Sulphur, Sublimed Flowers +. per ton £610 £6 10 
a ” —— +» per ton £5 10 £5 10 
a Lum -. per ton £5 £5 
a Soda, Caustic white 70° -. per ton £8 15 £8 15 +“ | 
a 5  Crysta +» per ton £8 £8 = | 
an Siecness, casks +» perlb, 3d. 8d. ee 


b Aluminium Wire, in ton lots. 


per ton £224 


£224 
eet, in ton lots... per ton £191 £191 


c Brass (rolled metal 2” to 12”) basis per a9 


: » Tube (brazed) .. per Ib, | . ee 
” bat os _— +. per Ib. ; > “e 
f Evoni ‘ oe es per lb. | /- | | oo 
. “* is es as GpORIDS | Bs LOBE am 
g Copper Ba: to oe) oe POR ton | | £62 | £6115 | 5s, inc. 
9  » Wire (basis price) per lb. Tad. | Tad. | ¢s 
@ om Sheet .. 0 4. +. per tom | £62 | £6115 | 5s. inc. 
” : - per £62 £6115 | 5s. ine, 
n German Silver Wire per ‘t. | 6 Ve | “ 
h Gutta-percha, fine “ 5/6 ae 
h India-rubber, Para fine per I i na t forw rd 42h forw’ rd) 1d. dec. 
en eee 6 + per ne 
é Pig (Cleveland warrants) per af ap 499 
it , Forgings, — per ton | From £11 | From £11 | 
; » Scrap, heavy per ton 45/- 45/- 
Wire galvanised No. 8. per ton £8 15 £8 15 
} Lead, Englis! — Ke -. per ton £13 £13 
_— = hee -. per ton £13176 £13 176 
1 Mica -. perlb. 5/6 /6 
m Manganin Wire No. 28. -. per lb, 8/- 8/- es 
g Mercury .. -per bottle £7 9 £712 8s. dec. 
o Platinum .. +» peroz. £216 | £216 oe 
¢ Steel, Magnet, ‘Seoording to 
description .. +» perton From £15 | to £40 
i Steel, ws in bars « xs £58 | £58 
g Tin, block . : oa per ton| £7610 | £7610 | = 
foil r Ib. 1/8 1/2 | 1d. ine, 
j Yarns, Cotton, Single 101b. A. pr 1b, le td. | «e 
3  »  Flax,6or 8 lea... os per le | . | ry 
jw» Hemp, 8 ply 10 Ibs. :. per Ib: | aa e 
Sie Russian, 10 lbs, per Ib. | 4 | 44d. 
JS is Jute, 180 lbs. rove per ton £11 | £11 
j Manila, 24 thread ++ per ton | £31 £31 | 
k Zine, — heiserrig ae | 
brand) .. perton! £2510 | £25 10s, inc. 





a Quotations supplied b by ome. G. Boor & © 


Fe™8 Ao 


” ” » The British psec Co., Ltd. 
” ” ” nan Thos, Bolton & Sons. 


” ” ” 
: » 4» he India-Rubber, G.-P.,and Teleg. Works Co, Ltd 
speare. 


Messrs. James & Shaks' 
Jackson & Till, 


” ” ” 
” "3 ” ” 


S28 g re 


¢ Quotations supplied by Messrs. Bolling & Lowe. 

Henry C. Yeo & Co, 
Morris Ashby, Limited. 
Sanders, Wake & Co. 

W. T. Glover & Co., Ltd. 
P. Ormiston & Sons. 
Johnson Matthey & Co, 
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THE BRITISH ASSOCIATION. 
(Continued from page 410.) 


ELECTRIC POWER AND ITS APPLICATION ON THE 
THREE-PHASE SYSTEM TO THE BRISTOL WAGGON 
AND CARRIAGE WORKS.* 

By W. Gureet. 


Wate there have been several papers read in this country before 

engineering societies on the application of electric power in works, 

~ this subject does not appear to have been brought prominently 
ore the members of the British Association. 

It is presumably one of the purposes of this Association that man 

'y shall procure the greatest possible service from the sources 
of energy placed by Nature at his disposal, and that the subjects cf 
this shall be in the van of progress in attaining this object; 
while it is well known that the waste of energy by the uneconomical 
use of coal is enormous, more especially in this country. 

Lord Armstrong, in his Address to this Association at Newcastle 
in 1863, said that ‘the greatness of England much depends upon the 
superiority of her coal, in cheapness and in quality, over that of 
other nations; but;we have y drawn, from our choicest mines, 
a far larger quantity of coal than has been raised in all other parts 
of the world put together; and the time is not remote, when we 
shall have to encounter the disadvantages of increased cost of work- 
ing and diminished value of produce.” He then proceeded to explain 
that the total amount of workable coal in this country was calculated 
to be about 80,000 million tons, which, allowing for the then rate of 
increase of 2? million tons annum, would only last 212 years. 
He further states that “long before complete exhaustion takes place, 
England will have ceased to be a roducing country on an 
extensive scale. The ultimate results will be to render labour so 
abundant in the United States, that our iron manufacturers will be 
underbid by the unrivalled iron and coal resources of Pennsylvania. 
The question is not, how long our coal will endure before complete 
exhaustion is effected ? but how long will those’particular coal seams 
last, which yield coal of a quality and at a price to enable this 
country to maintain her present supremacy in manufacturing?” Are 
we not already about to realise by experience what Lord Armstrong 
prophesied a third of a centuryago? It is the case that many large 
collieries have already been closed because the of working 
prevented their competing, it is also the fact that fo: firms can 
already deliver in this country manufactured iron at lower prices 
than we can supply it notwithstanding their disadvantage in shipping 
rates. Within the past few weeks, for example, the Corporation of 
Glaegow itself obtained tenders for a large quantity of cast-iron 

ipes, when it was found that tenders from the United States were 
than any of their local firms. 

In the year 1896 the stationary engines in Great Britain alone 
amounted to an aggregate of 2,200,000 H.P. Assuming that each 
H.P. requires as little as 5 lbs. of coal per hour, and that the average 
run is 10 hours per diem for 300 days per annum, the total coal used 
by stationary engines alone would amount to 15,000,000 of tons per 
annum; it is probably far greater than this judging from the general 
inefficiency and wastefulness of the existing engines. The author’s 
main object is to localise the causes of this waste in the case of our 
important workshops and factories, and to discuss how this may 
best be obviated by the use of electricity. 

Other objects which he has in view, however, are the attainment of 
the maximum output of machine tools, which can only be obtained by 
driving the tools at a s maximum speed, and the greatest 
economy in labour, and oth in producing the driving power. 

In the past there has been a tendency on the part of the trades 
unions to look upon one at least of the above objects as being 
opposed to the interests of the workman. American visitors quickly 
observe the slow speeds in our union-ridden shops. The late strike 
in the engineering trade has corrected this misconception as to the 
true interests of the workman, while it has put an end to the 
harrassing policy hitherto adopted by the-trades unions which has so 
long — works improvements. The employer is henceforth free 
to control his own shops, and it is now left to him to make use of 
every available means of increasing and —— the output. If 
Great Britain is to continue in her present front position in manu- 
facturing for the world, it behoves her leading employers to take prompt 
advantage of: such improvements as tend in the above direction. 

The methods of driving large works more generally in use may be 
divided into two classes :— 

One that in-which the power is transmitted by long steam pipes to 
engines scattered in different parts of the works. This results in loss 
by radiation and condensation from the pipes, and in loss attending 
the use of small engines. The other in which the transmission is 
oS a oe by means of wastefal gearing and long lines of 
shafting and belting. 

On the former system are arranged such works as shipyards, rolling 
mills, engineer’s worke, &c., where the net consumption of steam 
may be even 10 times that of an economical engine. On the latter 
system are works such as cotton mills, where the engine may be 
highly economical, and yet but 1 per cent. of the power may be 
applied to the cotton itself. 

The advantages and economy obtained by substituting electric 
power in works using scattered engines are probably more distinct 
than in the case of works using a single large engine. One of these 
works alone will use as much energy as is demanded by an average 

rovincial town for its electric lighting. The Bristol Waggon and 
i Works, for example, use 710,000 H.P.-hours per annum, 
that is the equivalent of over 400,000 Board of Trade units of electric 











* S.ction G., September 12th. 





energy, and is considerably more than last year’s electricity supply 
in such towns as Aberdeen, Belfast, Cardiff, or Dover. 

The directions in which improvement may be looked for aré chiefly 
the following :— 

Saving of coal. 

Saving of water and stores. 

as of or mee and attention. 

uction of loss in shafting and gearing. 
Increased output owing to steady sey machinery. 
Facility of extending by adding extra mctors. 


Saving of Coal.—Small scattered engines use as much steam per 
H.P.-hour as requires 6 to 10 Ibs. of coal with an a boiler. An 
economical engine, on the other hand, should not use more than 14 
to 2 lbs. of coal. Tests published by Sir T. Richardson in a paper 
read before the North-Hast-Coast Institution of Engineers and Ship- 
builders confirm this. At his own works there were 31 engines 
developing from 94 H.P. downwards, and using an average of 51 lbs. 
of steam per I.H.P.-hour, exclusive of losses in steam pi There 
were required to generate steam no less than eight main boilers and 
23 a boilers. Electric power has since been adopted 
throughout these works, with the result that the whole of the main 
boilers and the majority of the auxiliaries have been replaced by a 
pair of marine boilers, while there is an actual saving of 100 tons of 
coal per week. At Messrs. Dorman & Long’s, Middlesbro’, six 
engines were replaced by electric motors, and as a result two 
Lancashire boilers were dispensed with, while there is a saving of 
32 tons of coal per week. At the Bristol Waggon Works five 
Lancashire boilers are required for the present engines ; with electric 
power plant one Lancashire boiler will suffice, and the saving in coal 
is estimated at 37 tons per week. 

The loss of steam by condensation in pipes is most serious. Even 
la elgg —— considerable, while in most works 
where long pipes are , the i i? inferior, and 
frequently there is little or no Pan apr Roughly speaking, 
every square foot of uncovered pipe-service, if continually under 
steam and exposed to the atmosphere, condenses as much steam as 
takes one-half ton of coal to generate ; and with covering it may be 
from that to one-sixth of a ton. At Messrs. Richardson’s the pipes 
varied in length up to 1,200 feet. At the Bristol Waggon Works 
there are 730 feet of pipe in use. 


aeies of Water om sey vag small scattered engines it is 
generally impracticable to have satisfactory condensing arrangements ; 
therefore the whole of the feed water is probably lost. With a 
common engine proper condensing arrangements may be made; and 
in any case there is a saving in water commensurate with the saving 
of coal above indicated. With a surface condenser and a coolin 

pond the water required may be as little as one-fortieth of that 

by small separate engines. The stores, oil, &c., uzed by one common 
engine are, of course, less than those used by a number of engines. 


Saving of Labour.—It is obvious that more men are required to 
attend to a number of engines than to one. It is equally ap t 
that a reduction in the coal consumption and in the number of 
boilers in use results in a saving of labour in firing. 


Reduction of Loss in Shafting and Gearing.—The loss under this 
head varies greatly according to the conditions of each case. Prof. 
Kennedy stated in his address to the Institution of Mechanical Engi- 
neers in 1894 that for 100 H.P. of useful work it required 145 I.H.P. 
at the engine, that is to say, there was a loss of 45 H.P.,of which, say, 
13 H.P. would be lost in the engine, leaving 32 H.P., or 22 per cent. 
as the loss in the shafting. Mr. Crompton gives the loss in shafting 
as 32 percent. Sir T. Richardson found the loss to vary from 25 per 
cent. to 70 per cent; the average was 43 per cent. At Messrs. Furness, 
Westgarth & Co.’s engine works, Middlecbrough, the loss in one shop, 
in which two long lines of shafting and acom small number 
of tools were used, was 75°6 per cent. In two other shops it was 59 
and 42 per cent; or about a general average of 50 per cent. for the 
whole works. In several different factories in Oleveland, Ohio, Mr. 
C. H. Benjamin found the loss to vary from 50 to 80 per cent. At 
the Bristol Waggon Works the loss varies from 22 to 57 per cent. ; 
it is more often nearer to the latter figure. 

With efficient electric power plant the losses apart from engine 
friction need not exceed for the dynamo 7 per cent., for the con- 
ductors 2 per cent., and for the motors 12 per cent., say, 20 per cent. 
in all, or, making an allowance for lower efficiency of the plant when 
loaded below the normal, say, 24 per cent in all. The lossin the 
conductors is proportional to the load, and is only a maximum when 
the load is a maximum, and similarly there is no in those motors 
which are out of use. On the other hand, the loss in the shafting is 
continuous whilst it is running, therefore the efficiency in those cases 
where machines are intermittently in use, that is the general condi- 
tion, is considerably below the above figures. For example, if, say 
50 H.P. is lost in the shafting continually and there is 50 H.P. in 
use for one half of the whole time, then in a day of 10 hours there 
would be 500 H.P.-hours lost in the shafting and 250 H.P.-hours 
used by the tools, so that out of 750 H.P.-hours, 66 per cent. are 
wasted in shafting. Frequently the hours of use are even less than 
half, so that the loss in such cases is still greater. 


Increased Output.—It is most frequently to be found in the use of 
small scattered engines that the governing is defective, and the 
engines are so loaded that throwing on a a 

uce the speed of the rest of the tools. With good self-regulating 
motors the speed is maintained constant for considerable excesses 
even of normal full load. As to the main engine, there is no diffi- 


culty in ing governing to practically constant speed ; moreover, 
when Mage smudbaab of sandietn and <gaattel ai ine, 
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there is less tendency, apart from the governing, to cause a fall in 
speed than is the case with a smaller engine running a less number 
of machines. At the Bristol Carriage and Waggon Works one of the 
existing engines pulls up to one-half its normal speed when the rack 
saw is thrown on. This, of course, seriously reduces the output of 
the whole of the tools driven off this engine, added to which there 
is the increased wear and tear of machinery and gearing, due to 
inconstancy of speed. Moreover, it is found with a constant s 
that a higher speed may be adopted for the tools, which results in a 
still further output of work. At Messrs. Richardson’s works, for 
example, where nner driving was adopted, the speed of the tools 
was increased by an average of 20 per cent., with a corresponding 
increase of output. Ina rail rolling mill in the United States, where 
electric motors have been adopted, it is stated that the work hitherto 
done by 6,000 hands with separate engines, is now accomplished by 
4,000 with electric power. 


Facility of Eatending.—As further machinery is added, the make- 
shift policy of altering the slide valve of the engine to cut off 
later is frequently adopted, regardless of the enbuing loss of steam. 
Electric power is vastly more flexible, it being the simplest matter to 
add an extra motor when further machinery is put down, so that 
little or no provision is necessary in the motors. 


Method of Applying Motors.—At present, the first cost precludes 
the use of a separate motor to each machine, unless it be a stom one. 
It is generall; better to group a number of machines on toone motor, 
more en th if the load on the machines is variable. Very large 
powers should not be sent along one long line of shafting; it is better 
to use two or more motors insuchacase. Variable machines should be 
more or less separated from machines where the load is steady, as it 
is desirable that in the case of a steady load the motor should be 
running continually at its most efficient load; whereas, if surplus 
power be required for a variable machine, then the motor would not 
run continually at its efficient load. For example, a large fan, which 
has a constant load, should not be grouped with a lift used inter- 
wittently on to one motor. In dealing with heavy work, portable 
tools driven by motors should be used to obviate the present expense 
and loss incurred in moving heavy castings from one tool to another. 
Several of these tools can work at one casting at the same time, 
thus considerably expediting the passage of heavy work through the 
shops. Heavy tools, such as lathes and large planers, may remain 
fixed, but drilling, slotting, shaping, milling, and cylinder-boring 
tools, _ be made portable where work on heavy castings is 
concerned. 


Tae Briston WaGGON aND CaRRIAGE WOBES. 


Description of the Old Steam-Power Plant.—There are five horizontal 
steam engines in all, varying from 100 to 10 I.H.P. Three of the 
engines are antiquated, having ordinary slide valves, and being con- 
trolled by a throttle valve operated by a slow-speed governor, while 
they are so overloaded that the valves are set to give steam practically 
the full length of the stroke. Two of the engines are modern, having 
variable expansion gear, while the slide valves are set to cut off and 
give a fair rate of expansion. Steam is generated in five Lancashire 
boilers placed in three different parts of the works, near the larger 
engines. The steam pipes, therefore, are not unduly long, with two 
exceptions, where the lengths are 158 feet and 112 feet respectively. 


Water and Coal Consumption of the Old Plant.—The steam con- 
sumption is calculated from diagrams taken at various states of the 
load. An allowance was made for cylinder and port clearance, but 
no allowance for loss by leakage past the cylinder, nor for initial con- 
densation in the cylinder, as the measurement of the steam was made 
near the exhaust end of the diagram. The re-evaporation which 
takes place during expansion, would cancel the initial condensation 
to some extent, though not materially soin all cases. It is impossible 
without actually weighing the steam used to say what deduction 
should be made for this loss. The following table sumarises the 
results of the different tests :— 


Pounds of steam per I.H.P.-hour. 


Engine. | 








TaBLE OF HorsE-POWER UsEp o8 Lost aT THE Bristor Waacon Works. 


No. 3 engine, which is the most wasteful, is the smallest, the 
cylinder being 10 inches by 16 inches. It was found, by removing 
the cylinder cover, that there was an excessive leakage past the 
piston. If25 per cent. be added for this and the condensation ca!cu- 
lated in 158 feet of steam pipe, which connects it with the boiler, 
the steam per I.H.P.-hour would reach nearly 150 lbs. 

The next most wasteful engine is the No.1, whose cylinders are 
18 inches by 30 inches, where the cut-off took place as late as about 
80 per cent. of the stroke, while the loss of pressure in the steam 
pipe, owing to valves and bends, was 20 to 30 per cent. of boiler 
pressure. 

No. 2 engine has also a very late cut-off, it being 83 per cent. 
of the stroke, and the loss of steam pressure between boiler and 
cylinder is 40 per cent. This engine is greatly overloaded. In fact, 
with heavy load the speed is reduced to one-half the normal, with a 
consequent loss of output. 

Engines Nos. 4 and 5 are not exceptional in lack of efficiency, 
seeing that they use low pressure steam and are non-condensing. In 
the case of engine No. 4, however, there is a steam pipe 112 feet 
long of large diameter and uncovered for two-thirds of its length. 


Losses in Steam Pipes.—There was no means of measuring the con- 
densation, which was, therefore, determined by calculation, using a 
formula based on actual experiment. It has found that the 
rate of transmission of heat through iron steam pipes is 3°5 British 
thermal units per hour per square foot of surface for each degree F, 
of difference in temperature between the steam and the surroundin 
atmosphere, and for indifferently lagged pipes with bare valves au 
flanges the coefficient may be 2°5. Taking the difference in tem- 
perature to be 300 — 50 = 250° F., and the time during which the 
pipes are in use as 3,000 hours per annum, each square foot of bare 
pipe would condense about 3,140 lbs. of steam, and of covered pipes 
about 2,250 lbs. of steam. The yearly loss by condensation in pipes 
would then be approximately :— 


Lbs. steam, 
For 457 equare feet of bare pipe x 3,140 = ... ... 1,440,000 
For 277 square feet lagged pipe x 2,250 = ... + 620,000 
Total spa e+» 2,060,000 
Adding 25 per cent. for extra surface exposed in 
flanges, tees, valvee, and fittings, and conduction 
through supports and otherwise as se 515,000 
2,575,000 





Fuel Consumption.—The total fuel consumed per annum is approxi- 
mately 2,500 tons, of which between 400 and 500 tons is waste wood, 
the value of which is about the same as that of coal. 

The average load on the five engines is about 254 I.H P., and the 
time of working about 2,800 hours per annum. The energy used 
per annum is therefore about 710,000 I.H P.-hours, and as the normal 
steam consumption was found to be 50 lbs. per I.H.P.-hour, the total 





yearly steam consumption is bes aes ... 85,500,000 Ibs, 
To this add, say, 10 per cent. for leakage past 
piston and condersation in engines ... 3,550,000 ,, 
Loss in steam pipes as above... ee 2,575,000 ,, 
41,625,000 lbs. 


This consumption of steam, divided by the weight of fuel, 2,500 
tons, gives an average evaporation of rather less than 7°5 lbs. of water 
per pound of fuel. Two of the boilers are working under very un- 
favourable conditions, owing to the length of and restricted and 
tortuous nature of the flues, otherwise a better evaporative result 
would have been obtained. 

The average consumption of fuel is 7 9 lbs. per I H.P.-hour. 


Power Developed by Existing Engines.—A number of diagrams were 
taken off each engine, under various conditions, and from maximum 
to minimum load. The results of these are summarised in the table 
given at bottom of page. From this table are deducted the following 


averages :— 








LH.P. Per cent. 
Total normal load ... Bae saa wo «254 _ 
Loss in shafting ... Bes oes is NOES 345 
Loss in engine friction ... ss we «=. 454 17:8 
Total loss... ex rer ae oo AOS 523 
Power utilised by machines and their 
countershafting or gear ... Se ass 477 


Power saved by 





Percentage of Light Normal Maximum dispensing with 
power used. load. oad, | lo certain shafts and 

| engine friction. 

Per cent. H.P, H.P. | H.P. H.P. 

527 76 0«=—C | «984 =| )=—(1087 25 

27 40 475 | 100 21 

25 64 8 11 2 

46 25 317 42 6 

43 60 679 | 97 22 











| Full load. = | -—- Normal load. Light load. 
1 41 46 587 
2 | 40 4d 47 
3 70 96 96 
+ 34 33 48°5 
5 | 35 | 32 32 
Average | 44 50 565 
| Engine Pe Tc 1 
Number of | friction 85 per Loss in Total seentone Used ty he s 
engine. | Bas hal shafting. lost. - ' aad cieimeainadin. 
H.P. H.P. H.P. | Per cent. H.P. 
a 15 217 367 | 373 617 
2 75 27°2 347 73 128 
3 2 4 6 75 2 
4 62 1l 17°2 54 145 
5 147 24 38:7 57 29°2 
1333 as 120°2 





_ 2074 | 2635 
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It will be seen on reference to the table that in the case of engines 
Nos. 2 and 3, the power lost in shafting and engine friction was no 
less than 73 to 75. per cent. In the case of No. 1 nearly half the 
power of the engine was utilised for driving three powerful fans 
placed close to the engine, which accounts for the somewhat smaller 
percentage of loss in the shafting. In the transmission of the re- 
maining 60 per cent. of the power of this engine to the various fitting 
shop tools, fully 50 per cent. is lost. These results confirm those 
obtained by Sir T. Richardson, Mr. Westgarth, and Mr. Benjamin. 
They are, however, widely different from those published by Prof. 
Kennedy and Mr.Crompton. It may be noted that while the former 
are the results of actual test, the latter are presumably estimates. 


Power required by various Tools.—There is comparatively little data 
published as to the power required for driving various. tools; the 
author believes, t ore, that the following deductions made from 
the tests may prove useful :— 


Large blowing fan for smithy ... wag sc Sa ees 
Smaller _,, Agee Fe digelt ct oe «ss 10 9 
Large circular rack saw, cutting 2 feet log of 

English oak ... iS 20 


Vertical frame saw, when cutting 22 inches x 


20 inches pine, with 14 blades  . 
Planing tool for wood ... aaa oes saan, OM a6 
Foundry lift ... med a oe ic a 
Horizontal saw for wcod ond sah <a St we 
Circularsaw , mee ion ac. a as 
Small fan for foundry ... a are a CO 
75 miscellaneous tools in engineers’ shop, com- 

prising lathes, drills, slotting, shaping, and 

shearing machines, grindstones, and emery 

wheels, &c., of which about 41 were in use 

whilst indicating the engine cia se” ae 


Power required for Electric Driving.—The power required by the 
various tools will be generally increased, owing to their greater out- 

ut, but the power wasted in shafting and engine friction will 
be considerably reduced. 

Instead of transmitting power from five engines, the shafting will 
be driven by 10 or more motors. These motors, owing to the small 
space which they occupy, are placed close to the point at which work 
is taken off the shafting. For both of these reasons considerable 
shafting is discarded. For example, in the case of engine No. 2 the 
normal load is 47 1.H.P., of which about 20 H.P. is lost in heavy 
underground gear and shafting, most of which is being dispensed 
with. The total power of the motors to do the present work is 
76 H.P. less than that now indicated by the engines neglecting loss 
in transmission; that is, 254 — 76 = 178 H.P. 


Coal, Water and Labour on the Electric System.—The new boiler 
will evaporate at least 9 lbs. of water per 1 lb. of coal, while the 
engine will, at working load, which is §ths of full load, use 16 lbs. of 
steam per I.H.P.-hour. That is 1°8 lbs. of coal L.H.P.-hour, or, 
say, 2 lbs. in all. Somewhat better results than might have been 
obtained by the use of a more com plant, but it was decided 
that the extra first cost would y compensate for the small 
additional saving. 

It has been stated above that the motors will develop about 178 
H.P. to do the present work. To this must be added the losses in 
the new transmitting system. The efficiencies may be taken as 
follows :— 


Engine friction and ropes, say, ice .-- 90 per cent. 
Generator efficienc: se ee “ —— i 
Conductors 2 il “ae con i ae a 
Motors, average ... tes eae nee -. 85 Be 
Total efficiency ... oe san me se pee 


Each H.P. at the motor pulley, therefore, requires 1°45 I.H.P. at the 
engine cylinder. The normal I.H.P. of the new engine will be about 
178 x 1°45 = 258 I.H.P., which is within 2 per cent. of the power 
developed by the old engines. 

Taking 2,800 hours of work per annum, there are, then, 725,000 
I.H.P.-hours, which at 2 lbs. of coal per hour consume 650 tons of 
coal per annum. There is thus a saving of 2,500—650, say, 1,850 
tons of fuel. 

The water required on the new system will be about 10 per cent. of 
16 lbs., say, 2 lbs. per I.H.P.-hour for making up the feed, and about 
4 lbs. for making up that lost in the cooling apparatus, say, 6 lbs. of 
water per hour. Bo that the yearly consumption of water will be 
435,000 gallons, or a saving of 4,162,500 — 435,000 = 3,727,500 gallons, 
a large part of which has been hitherto purchased from the town 
waterworks. In addition to this there will be a saving of oil and 
stores as well as of labour, inasmuch as there will be only one fire- 
man in place of those at present req 

The total saving is approximately £1,000 per annum, quite apart 
from the other various advantages. 


Reasons for Adopting the Three-Phase System.—Fall consideration 
was given to the merits and demerits of the direct-current and three- 
phase systems, and the directors of the Bristol Waggon Works took 
the opportunity of seeing both systems in practical work under con- 
ditions analogous to those in their own works. The first cost of the 
two systems was a the same, while the following are 
the advantages of three-phase system which appealed to the 
Bristol Waggon Works Company :— 

1. The absence of commutators on both generator and motors, and 
the fact that the current passes direct through clamped terminals 
from the generator to the motors. 

(It was noticed that the commutators of the direct-current motors 


and dynames were worn, and caused trouble, more especially in com- 
paratively dirty workshops.) 

2. The more mechanical desiga and construction of the generator 
and motors, the windings of the latter, being entirely enclosed by the 
iron frame.of the machine, protecting them from accidental damage. 

3. The fact that the three-phase motors can be left running for 
long _ without any attention, even when considerably over- 
leaded, 
motors. 


the direct-current system. 


Brief Description of the Electric Plant.—Steam. will - be- generated 
by one Lancashire boiler 28 feet x 7 feet 6 inches, fitted with -a 
Bennis automatic stoker. The stoker is regulated by a -piston in 
communication with the boiler, which throws the feed in or out of 
gear according to the steam pressure. The piston also- operates a 
damper in the main flue, so that. the pressure of the boiler is auto- 
matically maintained constant within 2 lbs. It is, therefore, only 
necessary for the fireman to fill the hopper with fuel and regulate the 
feed. A Green’s fuel economiser will be inserted in the main flue, 
while there is provision made at the back of the boiler for the inser- 
tion of asuperheater. 

The engine, in order to provide for extension, is good for 400 I.H.P., 
and is of the horizontal compound type, having cylinders 134 and 
25 in diameter by 32 inches stroke p on either side of the fly- 
wheel. The admission valves are on the Proell system with Corliss 
exhaust valves. The air pump, which is of the Edward’s type, will 
be worked by a bell crank off the end of the LP. piston rod. A cen- 
trifugal pump driven off the shafting will circulate the cooling water. 
A surface condenser with 650 square feet of cooling surface will be 
placed at a sufficient distance from the engine to admit of a filter for 
removing the oil before the exhaust passes to the condenser. As 
there is neither a natural supply of condensing water nor a cooling 
pond available, a cooling tower will be used for cooling the circulating 
water. 

The generator, which is of the Brown-Boveri type, will be driven 
off the fly-wheel by ropes, while the adjacent fitting-shop shafting will 
be also so driven off the fly-wheel. The generater will absorb 275 
B.H.P., and is provided with sliding foundations. 

The main switchboard will consist of three panels, one being for 
the generator with a regulator for the exciter; another for the 
motors, each circuit having a triple switch and fuse, and ammeter ; 
the third for the lighting circuit, with double switch and fuse on 
each circuit. The boards will consist of enamelled slate mounted on 
iron supports, so as to ba entirely incombustible, no wood whatever 
being used. 

There will be seven motor circuits, that is, one to each shop, each 
circuit being composed of three conductors. The number of motors 
at first will be 10, varying from 65 down to 2 H.P. The larger 
motors, viz , those of 65 and 50 H.P, will drive by ropes, the aoe 
motors by belts. 

There will be about eight lighting circuits, one running to each 
department. They will consist of two wires only, one being ‘the 
phase wire, the other being connected to a fourth or neutral wire, 
which is connected to the centre of the star winding. The voltage 
of the motors will be 190 and of the lighting circuits 110. 

The lower voltage was adopted for the lighting circuits to enable 
the use of more efficient glow lamps, and to be at the same time more 
suitable for the arc lamps. There will be 750 glow and 32 arc lamps, 
which will give a better illumination at considerably less cost than 
the present gas lighting. 

The whole of the conductors will be insulated with rubber, and run 
in hard wood casing throughout. ; 

The generators and motors are being supplied by Messrs. T. 
Richardson & Sons, of Hartlepool, while the whole of the work is 
being carried out by the firm with which the author is associated. 





INTERNATIONAL CONFERENCE ON TERRESTRIAL MAG- 
NETISM AND ATMOSPHERIC ELECTRICITY. 


ADDRESS sy Pror. A. W. Rucxsr, M.A., D.8c., Sec. R.S., 
President of the Conference. Delivered on 8th inst. 


Tue President of the Section of Mathematics and Physics has 
already expressed the pleasure with which British physicists welcome 
the distinguished band of visitors who have assembled to take part 
in the International Conference on Terrestrial Magnetism. None 
join in that welcome with more cordiality than those who are 
especially interested in the science with which the Conference will be 
occupied. To us it isa source both of gratification and pride that 
the International Committee, to whose action this meeting is due, 
should have allowed us to play the part of hosts to the eminent men 
from many lands who have responded to their call. Some whom we 
would gladly have seen here, but who have been prevented from 
attending by various causes, have nevertheless shown the interest 
which they take in our proceedings by sending written communica- 
tions. Thus our meeting is as fally representative as we could have 


hoped. 

It may be interesting to those who are unaware of the fact, if I 
remind the Conference that this is not the first occasion on which 
students of terrestrial magnetism have taken counsel together during 
a meeting of the British Association. 

Fifty-four years ago the then President of the Association, the 
Very Rav. George Peacock, Dean of Ely, stated in his address that 
the period was drawing to an end for which a series of magnetic 
observatories had been established by international co-operation. 


which is not advisable in the case of the direct-current - 
4. The freedom from possibility of breakdown as compared with 
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“ Six observatories,” he stated,® “ were established, under the zealous 
direction of M. Kupffer, in different parts of the vast empire of 
Russia, the only country, let me add, which has established a per- 
mee ical observatory. The American Government instituted 
three ers, at Boston, Philadelphia, and Washington; two were 
established by the East India Company, at Simla and Singapore ; 
from every part of Europe, and even from Algiers, offers of co-opera- 
tion were made.” The observations thus provided for were to be 
carried out for three years only, but as nearly the whole of that time 
was spent in preparation, the period was doubled. When the term 
thos fixed drew to an end, the question arose as to whether it was 
desirable to extend it er, and M. Kupffer (Director-General of 
the Russian System of etic and Meteorological Observations) 
—- letter to pe paw a rms se eg: 
gesting the propriety of summoning a Magne mgress to 

at the next meeting of the British Association. 

In accordance with that suggestion, the Congress was held during 
the meeting of the Association at Cambridge in 1845. The number 
of distinguiched foreignérs who attended in person was considerable, 
in spite of the difficultiés of travel 50 years ago. Amongst those 
who were present was M. Kupffer, Dr. Erman, of Berlin, the cele- 
brated circomnavigator and meteorologist, Baron von Senftenberg, 
the founder of the Astronomical and Meteorological Observatory of 
Senftenberg in Bohemis, M. Kreil, the director of the Imperial 
Observatory at Prague, Dr. yon Boguslawski, the director of the 
Royal Prussian Observatory at Breslau, Herr Dove, professor of 
physics in the University of Berlin, and Baron von Waltershaueen, a 
gentleman who had taken part in the magnetic observations of Gauss 
and Weber at Gittingen, and had executed a magnetic survey of 
a of Italy and Sicily. In addition to these a number of well- 

nown British men of science were invited to be present, amongst 
whom I need only mention the npn og of Northampton (President 
of the Royal Society), Sdbine, Sir John Herschel, Lloyd, Airy, Brown, 
and Sir James Ross, then recently returned from his celebrated 
expedition to the Antaratic seas. Letters were also received from 
Wilhelm Weber, Gauss, Loomis, Lamont, Qaetelet, A. von Humboldt, 
and others. 

The principal question which this Conference had to decide was 
whether “the combined system of British and foreign co-operation 
for the investigation of magnetic and meteorological phenomena, 
which [had then] been 7 years in progress, must be broken up.j” 
I will not trouble you with a recapitulation of the recommendations 
of the Congress, some of which have been carried out, while others 
have not yet been realised; but one resolution will, I am sure, 80 
exactly express your own sentiments, that I venture to quote it, viz: 
“ That the cordial co-operation which has hitherto prevailed between 
the British and foreign magnetic and meteorological observatories 
having produced tha most important results, and being considered 
_byus as absolutely essential to the success of the great system of com- 
bined observation which has been undertaken, it is earnestly recom- 
mended that the same spirit of co-operation should continue to 
prevail.” Whatever changes half a century may have wrought in the 
_probiems which press upon magzaeticians, and in the difficulties 
which confront them, there can be no doubt that they are still of the 
same spirit as that ia which this resolution was framed. 

It is true that we sometimes meet with the objection that inter- 


naticnal conferences of all kicds are now too numerous, and that - 


their decisions from their very number and complexity cease to 
attract attention or to command respect. Admitting that this obj c- 
tion is not without weight, it may be answered by two remarks. ‘The 
closer union between scientific workers in different countries which 
these meetings encourage, the strengthening of the ties of intel- 
lectual sympathy by those of personal friendship are in themselves 

It is surely a hopeful omen that science, as she reaches her 
maturity, forgets or ignores the political and geographical boundaries 
which sometimes seemed so important in her youth, and that workers 
forthe common good aré more and more learning that it is good to 
work in common. ‘ 

But there are special and cogent reasons why the science of ter- 
restrial magnetism should be cosmopolitan. 6 advance of some 
sciences is most easily achieved by the methods of guerilla warfare. 
Io a hundred different laboratories widely separated workers plan 
independent attacks on Nature. In different universities and 
colleges little groups are devising stratagems and arranging ambus- 
cades in the hope of wresting from our great opponent some of the 
treasures which she yields only to the violent who take them by 
force. Bat for those who would unravel the causes of the mysterious 
movements of the compass needle concerted action is essential. They 
cannot, indeed, dispense with individual initiative, or with the leader- 
ship of genius, but I think that all would agree that there is urgent 
need for more perfect organisation, for an authority which can decide 
not only what to do, but what to leave undone. 

The advance of the science.of terrestrial magnetism must moet 
upon the establishment, the maintenance, and the utilisation of the 
records of cbeervatories. Tae bulk of the material to be dealt with 
must in any case be vast, and every needless addition to it, every 
obstacle in the way of ite being readily comprehended and easily 
used, is a drawback which proper organisation ehould pace. 

Thus it is wastefal to devote to the maltiplication of observatories, 
in regions of which we know much, energy and funds which would be 
invaluable if applied to districts of which we know little or nothing. 
I take some credit to. myself in that within the last few months I 
have asssisted in checking well-intended but mistaken proposals to 
add to the number of the magnetic observatories which we already 
possess in this country. 


Again, it is desirable that the records of the observations should be 


so published as to be ready for application to the problems the solu- 


© Brit,’ Assoc, Rep., 1844, p. 44, 
1 Brit. Assoc, Rep., 1845. p. 69. 





tion of which they are intended to subserve, and that the individual 
worker should not be harassed by petty differences in the methods of 

tment, which often entail on him labour too enormous to be 
Goa be this point something has already been done by international 
co-operation, and we may hope that this meeting will do much to 
complete the task. 

Lastly, there are many investigations which are now undertaken 
independently at irregular intervals which would be far more useful 
if planned in common. Thus there has of late been a great optburst 
of energy in Kurope devoted to tic surveys more detailed than 
have ever before been accomp . Isit too much to hope that 
when the time comes for these to be repeated they may be carried 
out simultaneously, and reduced by the same methods, so that we 
may have a magnetic map of Europe in which no uncertainty as to 
the accuracy of details is introduced by the necessity for correcting 
for the secular change over long intervals of time ? 

Taking it, then, for granted that international co-operation is 
desirable for | ore ges such as these, I come next to the question of 
the nature of the machinery by which it shall besecured. And here 
I may at once state that the arrangements under which we are meeting 
to-day are in some respects abnormal, and that plans for the futare 
will have to be formally or informally considered before we part. 
Meanwhile, it is desirable that I should state precisely the circum- 
staaces which have brought us together. 

The last meeting of the International Meteorological Conference 
was held in Paris in September, 1896. It was attended by several 
men of science specially interested in terrestrial magnetism, and, 
perhaps on this account, a new departure was taken by the Interna- 
tional‘Committee, ia the appointment of a “ Permanent Com mittee 
for Magnetism and Atmospheric Electricity,” to which certain 
specific questions were referred. Hight gentlemen were nominated as 
members of this committee, with power to add to their number. We 
in turn co-opted eight other magneticians, taking care that as far as 
possible all countries in which terrestrial magnetism is specially 
studied should ba represented. About the same time, and, as I 
believe, in ignorance of the establishment of this committee, a sugges- 
tion for the assembling of an International Conference on Terrestrial 
Magnetism was made in the Journal of that name by Prof. Arthur 
Schuster. It appeared to me and to Prof. Schuster himeelf that it 
would be a great pity if this suggestion resulted in the establishment 
of a rival organisation, and I at once submitted to the committee the 
question whether, in their opinion, it was desirable that we ourselves 
should take the responsibility of summoning an International 
meeting, with the view of obtaining a wide discussion of the points 
submitted to us by the Meteorological Conference. This suggestion 
was approved, and as the British Association was willing to allow us 
to orgsnise the conference as a branch of Section A (mathematics and 
physics), to-undertake the expense of sending out the necessary 
notices, to print our papers in its report, and to extend to foreign 
members of the conference all the privileges of foreign ‘members 
of the Association, it was also determined that so hospitable 
an invitation should be accepted with the gratitude it deserved. 


- Bat although the main result. has been achieved, and a repre- 
‘sentative gathering of magneticians has assembled 


in Bristol, 
it .cannot be denied that our relations to the various bodies with 
‘whioh we are connected are somewhat complicated, and that our con- 
stitution is devoid both of simplicity and symmetry, ~ I take it that 
these facts are signs of bealth and vigour rather than symptoms of 
decay. Terrestrial magnetism has been attracting far more attention 
of late years than in the not very distant A car The necessity for 
meeting, for common action, for common publication has been forced 
upon us. We have cated more for meeting than for the terms on 
which we were to meet—more for-aeting together than for drawing 
up an elaborate deed of partnership—more for the promotion of 
science than for an orthodox paper constitution. Thus—and in my 
opinion most wieely—we have sought to attain our ends, not by 
startinga brand new International Association, but by making use of 
machinery which is already in existence, which has stood the test of 
time, and is, as I believe, capable of being put to new uses of meeting 
our wants and supplying our deficiencies. 

I confess, however, that in this arrangement we have been com- 
pelled to pay scant attention to the simplicity and even to the logical 
consistency of our schemes. We are an international conference on 
special subjects—terrestrial magnetism and atmospheric electricity— 
suntmoned by a committee owing its authority and bound to report 
to another international conference of wider scope, which regards our 
sciences as branches of meteorology. 

On the other hand, this Committee is for the moment a part of the 
Committee of the Section of Mathematics and Physics of the British 
Association, though it retains its right of separate meeting, more 
especially for the discussion of its re to the International 
Msteorological Conference. It is evident that here there is mend 
of opportunity for collision between rival authorities, for confusion 
between conflicting jurisdictions; but to all questions as to the pre- 
cise limits of authority and jurisdiction it is sufficient to reply in the 
most general terms. e whole of the arrangements are temporary, 
to meet an immediate pressing need. The work of the Conference 
will be conducted like that of a Department of the British Associa- 
tion. The members of the International Committee will act as the 
Committee of the Department, but some of their work will be done 
on, the General Committee of Section A, of which other magneticians 
will also be members. Should it be necessary, they will hold some 
separate meetings, and some such meetings will certainly be neces- 
sary to discuss and then report to the International Meteorological 
Conference. These general regulations will probably suffice for all 
practical purposes, If cases occur which they do not cover, we must 
deal with them as they arise. 

With regard to the future, I do not propose to lay before you any 
detailed scheme, but on discussing the matter among ourselves, the 
following principles should, in my opinion, be adhered to, The 
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International Meteorological Conference has held a number of suc- 
cessfal meetings. I believe that I am right in oging Oat the right 
to attend the Conference was at first confined to those who were 
officially connected with meteorological and magnetic observatories, 
but that of late invitations have more pag, ara If 
the authorities of that Conference see their way to inviting in future 
most or all of those who are known to be specially interested in 
terrestrial » I do not see why the 

which would then be constituted once in Sno. yesen, evi net meet 
all our requirements. If, however, additi meetings are neces- 
sary, I would urge that they should be held in turn in different 
countries, and, if possible, in connection with existing societies 
——— the part taken by the British Association in 

4 . 

That a permanent committee should be established is essential, and 
the mode of appointing this body must no doubt be considered, but 
I hope that in the course of the next few days the committee may Le 
able to discuss the whole question, and that when the next meeting 
of the Meteorological Conference takes place we may be able to lay 
before the committee suggestions which may lead to the foundation 
of an International Magnetic Asscciation on a stable and permanent 


Another matter of great importance is the maintenance of an 
international journal devoted to terrestrial magnetism. This we now 
possess, thanks to the energy of Dr. Bauer, and I feel sure that all pre- 
sent will sgree that such a means of intercommunication is invalu- 
able. I believe, however, that the enterprise is threatened with 

agers, and I desire to take this opportunity of urging all 

those who afe interested in its success to do what they can to support 
it by increasing the circulation. There is every reason for making more 
use of a common journal. The records of the observatories are 
necessarily 80 bulky, that anyone who desires to obtain the facts as 
to the magnetic state of the earth at any given time must collect or 
consult a large library of quarto volumes, in some of which the 
magnetic facts are mingled with data interesting chiefly to the 
meteorologist or astronomer. It is no doubt essential that an account 
of all the work done at each observatory should be published in a 
form, and that full details of the povenine* observations 

should be given; but for many, nay, for most, purposes, those who 
use the records will require only final results; the means of the 
various elements for the year, for each month, or for any other 
period which may hereafter be adopted, and the diurnal variation, 
are Sg pee wanted, rather than the hourly values. If these means 
Sli-cas Gaeta, te edi papeontn ana oll 

red. upon m: ‘or purposes the t 
have to7teat'his views by reference to the results published in their 
fullest: detail; but it would be no slight gain if the more salient 
facts could.be compared by being placed side by side in the same 
journal. One advantage such a would unquestionably 
pore: it’'would impress upon the authorities of the observatories 
necessity for adhering to a common form of publication. 

Some small beginnings have already been made. The Kew 
Observatory Committee now publish in the Proceedings of the Royal 
Society the annual means of the elements recorded by all the 
obeervatoriés which send their publications to Kew. By comparing 
two of thése-tables, the secular c can at once be determined. 
But the systém is capable of » not merely to the normal 
values of the elements, but to disturbances. By common agreement 
Greenwich and Parc St. Maur publish in each year the records of 


the same magnetic storms. If this agreement could be extended, ~ 


and if the facts thus selected were ht into juxtaposition, we 


might hope‘ for a fuller and more instructive analysis than is at pre- 


sent us 

Turning‘from questions of organisation, the primary business of 
our Conference will be to discuss four questions submitted to our 
Committee by the International Meteorological Conference. 

The two first of these refer to the methods for calculating and 
publishing the monthly means of the 
should, in our opinion, be adopted. I will not anticipate the dis- 
cussion which take place on these points, except to say that it 
will be necessary to bear in-mind not only what is desirable but 
also what is practicable in view of the resources at the disposal of 
the directors of {he various magnetic observatories. 

Another question deals with the relative merits of long and short 
magoets, and on this point we sball have the advantage of hearing a 

gett Me be in 

tly, there is a very P e ment o 
temporary mngacte obsorvatorinst certain ——- places. General 
Rykatche ff and Prof. von Bezold present an important report on this 
subject, and I wiJl only remind you, that whereas the accuracy and 
mathematical expression of the magnetic state of the earth’s surface 
depend entirely on the number and position of the spots at which 
the magnetic elements are accurately known, the establishment of 
tem observatories will be a costly undertaking, for the carry- 
ing-out of which all the resources at the dispcsal of international 
science will have to be employed. 

Another point of considerable practical importance will also be 
brought before'us: The rapid extension of electrical railways and 
tramways is a serjons menace to magnetic observatories. From all 
parts of the world we hear of observatories ruined or threatened by 
the invasion of the electrical engineer. Toronto and Washington 
ae Sales and tho = sebcee Aol = owasther thane 

w are besi » ani y § upon w er 
great national observatories can or cannot make good their defence. 

It seems to be a law of nature, ruling alike the human race and the 
humblest microbe, that the products of an organism are fatal to itself. 
The pessimist might infer that we arein presence of another instance 
of the universality of the application of this law, and that pure 
science is threatened by the very succe*s of its practical applica- 
tions. The smoke of our cities blots the stars from the vision of the 


i¢ elements which . 


astronomer, who, like the anchorites of old, flies from the world to 
mountains and desert places. It is only in the small hours of the 
morning when 


“ Save pale recluse, for knowledge secking 
All mortal things to sleep are given,” 


jose physicist can escape from the tremors of the traffic of a great 


wn. 
Civilisation as it spreads by aid of the means that science has 

at its disposal is destroying records and obliterating boundaries 
y the study of which the an and the biologist might have 
read far back into the history of our race. And now, in turn, the 
science of terrestrial magnetism, which, on the one hand, is forging 
another link to connect the sun and earth, and on the other, is pene- 
trating within the surface of the globe to beyond the ken of the 
geologist, is threatened by the artificial currents of the electric 


railway. 

That the crisis is serious there can be no doubt, but I will only 
anticipate the fuller discussion which will take. by stating 
tbat magneticians, in common with the rest of the world, recog- 
nise the great benefit which electric traction confers upon the 
community at large. Weare not so foolish as to desire to embark on 
a crusade against a great industrial improvement of which science 
may well ba proud; on the other hand, we must hold fast to the 
position that provision for the conveniences which are immediately 
appreciated by the _ should be made with ag little damage as 
possible to those studi 


which are not less for the ultimate benefit of 
the race. 


Had science, when the use of coal wag introduced, been sufficient), 
advanced to devise means for smokeleag combustion, an evil, whic 
now in more senses than one darken the lives of the inhabitants of 
our great towns, might have been prevented from attaining its 
present gigantic ons. 

We are now beginning of another industrial epoch, which 
may indeed, if power is transmitted from a distance on a large scale, 
brighten our but which threatens to saturate the earth beneath 
us with electric currents. That these may interfere with the general 
comfort is evident from the injury which has been done to under- 
ground pipes at Washington and elsewhere. The construction of a 

electrical railway in the immediate neighbourhood of the 
boratories of a college would interfere with its efficiency, and make 
it impossible to perform experiments of certain types. In such a 
case, however, something could be done by arranging the experiments 
to suit the conditions.under which they would have to be performed. 
But in the case of a ic observatory nbd .such protective 


measures are possible. The very object of the observatory is to 


measure the earth’s field, and if that field is artificially altered, 
no modification of the methods of measurement, however ingenious, 
onan of cheating tas tab. Gh Cage to-go 
op of acknow Z e ger to 
necessity for obviating it have been oie. 
ledged by those who are chiefly interested in the technical 
applications of science ; and in particular that one of the principal 
technical journals, the Zlectrician, has ——, the view that 
industry can and ought to the necessities of research. 

If, however, there be any who are inclined to ask whether the care- 
ful study of terrestrial magnetism has led or is to any definite 


leading 
*. results, or whether we are not merely adding to the lumber of the 


world by piling up observations from which no deductions are 


-drawn, we may answer that, though the fundamental secret of 


Seeens neers Se ee ene 
In the of several of the most active workers, I not enter 
into a detailed discussion of the tasks to which they are devoting 
themselves; I wili only ask that the doubter should compare a good 
summary of the state of the science of terrestrial em written 
15 or 20 years ago, such as that contained in the le by Balfour 


' Stewart in the “Encyclopsiia Britannica,” with what would be 


written on the same subject to-day. Additions would have to be 
made to the descriptions of the Cates re to the dis- 
cussion of the theory of the diurnal and sec change, while 
such questions as the reality of earth-air currents, and the tracing of 
loci of local disturbance have only been dealt with effectively in very 
recent times. When, too, we compare the older models of the 
magnetic state of the earth with that devised by Mr. Henry Wilde 
we cannot but admit not — @ great advance has been made 
in forming a simple diagram of the magnet state of the earth, bat that 
ped yrs tnay pene peometin Dm. agen as to the 
phy: construction of the earth as a magn ara b 

The fact that Mr. Wilde has imitated the declination and dip with 
remarkable accuracy all over the surface <f the edrth by means of 
a simple arrangement of electrical currents, and by coating the 
oceans with sheet-iron, has not attracted the attention it 
deserves. Whether the Be opr cause thus suggested be due to 
the greater depth to whi @ underground isothermals penetrate 
below oceans, the bottoms cf which are always cold, or whether 
the geological nature of the rocks is different blow the great 
depressions and elevations of the earth’s surface, respectively may be 
open to question, but I am persuaded that the matter should be more 
fully investizated. 

In conclusion, let me once more revert to the points on which I 
dwelt at the beginning of this brief address. We meet with the 
confidence of men who know that their science is progressing, but 
with the mingled hopes and fears of those wiio still have to deal with 
the great unsolved problem of the causes of terrestrial magnetism and 
of its manifold fluctuations. This solution will be most easily 
attained if we are not merely content to collect facts, but if we so 
arrange that they shall be easily dealt with. To observe is our first 
duty, to organise our second, and if these be pong ving de 
pea there a aptag samy ef in the future crown 
efforts not merely of him on whom the first glimpse of the truth may 
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flash, but of the international co-operation which has, by way of 
ee made “the crooked straight and the rough places 
plain.” 





MUNICIPALITIES AS TRADERS. 
By G. Prarson. 
Read in Section F. September 12th. 


In writing this paper I have felt that this meeting does not require 
from mé a long explanation of my own municipal dogmas, but would 
prefer that'I should review the present position of municipalities as 
traders, and the progress made in municipal trading, and I am in- 
clined to think that that course will best serve as a peg on which to 
hang the discussion to-day. 

We are long distant from the so-called “ good old times,” when it 
— be said “ if each man swept his own doorstep, the village would 

clean.” 

Individual performances of cleansing duties such as these, to say 
nothing of the still more important duty of sewage disposal, has long 
since ceased to be possible, and further, the days when citizens “ paid 
their scot and bore their lot,” have also long passed, and the per- 
formance of duties at the public expense which were formerly looked 
upon as the duties of the private individual has been accepted as 
reasonable and proper; and, proceeding one step further, the public 
provision of a water supply, and also of the supply of light; and, 
lastly, cf a cheap, frequent, and regular mode of locomotion, has 
become so common as to cease to surprise, and now the suggestion of 
a dweller in any city providing his own separate system of cleansing, 
sewage disposal, water supply or light, would be regarded as a stupid 
waste of private energy. 

Drainage was first recognised as a public duty forced on munici- 
palities by the density of the population, to be followed by a public 
system of cleansing; but, at a comparatively recent date, a municipal 
water supply was looked upon as a first step in a downward course 
leading to the pit of socialism, but few, at the present time, regard 
it in this light. 

The provision of light at a more recent date stood in the same position, 
but the advocates of the purchase of the gas and electric light under- 
takings form a majority in most of the municipal councils at the 
present time; but to-day the man who publicly advocates the pro- 
vision of a tram system by a corporation is called “ very advanced” in 
his views, to say the least, and by the older members of the corporation 
he would be looked upon as really a dangerous man, leading a 
confiding public to the abyss of —- socialism. Personally, 
I have no dread of a name, and any scheme bearing on the face 
of it the impress of common sense would not be rejected by me 
because its opponents called it by a disagreeable title, and to hear a 
— in which I am interested called “ socialistic ” has no terrors 
lor me. 

Let us consider for one moment the growth of municipal trading, 
which will be best seen from the growth of municipal indebtedness, 
by — of which municipal trading has been rendered financially 
possible. 

The loans to municipalities outstanding in the year 1875 amounted 


to £92,820,100. : These outstanding loans had grown in the year 1895 | 


to £235,335,049, an increase of £142,514,949, being an increase at the 
rate of 1535 per cent. in the 20 years. 

The National Debt was in the year 1875 £768,945,757, and it had 
decreased in the year 1895 to £656,998,941, or a decrease of 
£111,946,816 in the 20 years. 

It will be seen from these figures that the increase of local 
indebtedness exceeds the decrease in the national indebtedness 
by £30,568,183. Local indebtedness represents loans due in 
respect of :— 


Waterworks oes : had «. £43,970,490 


Harbours, piers, docks, and quays... sa $2,777,992 
Highways, street improvements, and turn- 
‘ pike — a . oe Mae a eee yey 
ewage and sewage disposal ... eos aoe 23,734,788 
Schools ... a mes es oe ase 22,970,555 
Gas works aoe aes a oe gos 16,931,943 
Poor law purposes ove “a oe = 7,773,504 
Markets ... oes hes os sie nok 5,775,076 
Parks, pleasure grounds, commons, and open 
Spaces ... cae oe seat ane: aoe 5,051,092 
Public buildings... see Ss an Bey 4,958,954 
Artisans’ dwellings, improvements ... — 4,351,532 


There is also a long list of loans in respect of other public works, 
in respect of each of which a debt approaching £4,000,000 now exist, 
the list being too long for quotation here. 

The figures I have read show-the extent to which public funds 
have been used by local authorities in municips] trading. Taking 
gas, water, dock works, as three of the largest classes of municipal 
trading concerns, we find that the debt now existing (not the sum 
originally raised, which would, cf course, be much larger, the present 
reduced figures being brought about by the operation of the sinking 
fand arrangement made in respect of each of these loans) shows the 
indebtedness at £93,680,425, being about £860,325 more than the 
total local indebtedness in the year 1875. 

The foregoing figures show the great growth in municipal trading, 
by showing in some degree the growth of the municipal capital 
invested in it during the last 20 years, and these figures do not 
remain stationary. I have been unable to obtain the report of the 
Local Government Board for this year, but I have, by tne courtesy 
of ‘the secretary of the Local Government Board, obtained the figures 
of the national and local indebtedness for the year ending 1896. 
The National Debt has sunk to £648,474,143, as against £656,998,941 
in the year 1895, a decrease of about £8,000,000 in the year, whilst 





the local indebtedness has grown to £243,209,862 as against 
£235,335,049 in the year 1895, being an increase of about the same 
amount. 

The electric light figures are very instructive, and show the growth 
of municipal trading in electric current. Up to the year ending 
March, 1895, £1,378,818 only had been invested in these under- 
takings by local authorities, whilst I find from the Tables published 
in Lightning that 50 local authorities own their electrical under- 
takings, and from the figures there given, I estimate the capi‘al in- 
vested up to the year ending March, 1897, at £4,000,000, and think 
by this time this sum must have grown to nearly £6,000,000. 

Having shown the growth of municipal trading as evidenced by 
the growth of the capital account, let us consider for one moment the 
extent to which it may be extended to the advantage of the public. 

I think that municipal trading should be confined to the provision 
of those necessities of civilisation which are so large as to be beyond 
the power of individual effort to supply and which do not form part 
of any Government department. The effort of the individual will 
generally produce more economically than either a company or Iccal 
authority, but as between a company and a local authority there is, 
economically speaking, very little to choose, and corporations can 
claim to be free from the misappropriations of capital which appear 
t» be incident to the formation of so many of the companies which 
from time to time come under our notice; and therefore the cheapness 
of the price of money when raised on the credit of a local authority 
as against the dearness of money when raised by a company mu-t 
always enable a local authority to trade on a smaller gross profit 
than a company, and, therefore, requires less to be abstracted 
from the pocket of the consumers to secure success to the 
undertaking, whatever it may be. I am, therefore of opinion 
that the supply of water, gas, electrical energy, and trams 
should be in the hands of the local authority. Cleansing, ashing, and 
watering should also be done without the aid of a contractor, but I 
would not suggest, except under exceptional circumstances, that all 
municipal. works, such as erection of buildings and other matters of 
that kind, should be undertaken by the municipality, but where for 
any reason whatever, and there are many reasons I know, there is 
a lack of outside competition, then thee works can be done generally 
more economically and always better by the municipality than by a 
contractor. 

There is another point which has to be considered, viz , the forma- 
tion of “rings” and “ trusts” formed with the object of keeping up 
prices to artificial levels. The only way to meet combinations such as 
these is for local authorities to face the position and do the work 
themselves. 

On the other side of this question is to be found the question of 
labour. Local authorities popularly elected are liable to pressure 
from without, to which the directors of public companies and private 
individuals are relatively free. 

Working men have votes, and will use them to serve their own 
ends, precisely to the same extent as other people, and labour ques- 
tions raised just before a November election put the independence of 
a candidate for a seat.in the Council to a severe test; but this, in my 
opinion, is a “ nettle to be grasped” by a straight refusal on the part 
of the candidate. It is seldom when this is done that the labour 
combination is successful. 

I cannot claim a very long experience in the management of large 
bodies of men, having only had a few years experience as a member 
of the Sanitary Committee of Bristol. This Department pays about 
£2,000 per week in wages, but the experience I have had as a member 
of that committee shows me that a position of absolute neutrality in 
respect of all trade combinations, and the acceptance of the services 
of any competent workman, whether unionist or not, extorts a respect 
even from those who may be violent partisans either on the one side 
or the other. 

There remains one other enterprise which appears likely to be 
placed within the reach of any enterprising municipality. I refer to 
the “telephone.” The recent report appears to contemplate munici- 
palities undertaking this work. Personally, I would rather be 
without it. I have no more faith in a municipal telephone than a 
municipal telegraph or municipal post office. In my opinion, tele- 
phonic communication should be provided by the Imperial Govern- 
ment and not by the municipalities. If this is done, we can do with- 
out the competition.in telephone supply, of which we have lately 
heard so much, and the sooner the better this is done. If it is long 
delayed it will have developed into a large undertaking with a large 
goodwill built upon the basis of the grants made by municipalities 
of the use of the public street at a nominal Cost, or, peraaps, at no 
cost at all to the company. If we are to have the nuisance of under- 
ground telephone wires, and the still greater nuisance of overhead 
wires, the quicker the better it will be for the Government to 
secure from that nuisance some profit fur the public who have to 
submit to it. The longer the present companies Jive the tighter will 
they fix themselves on the public shoulders, and the more expensive 
it will be to remove them, as removed they must be sooner or later 
at any costs. [ 

Tnere is one other question now being prominently raised, and it 
is discussed in the recently-issued report of the Telephone Com- 
mittee, viz, ought municipalities to trade for a profit. In my 
opinion they ought. §: ing as a municipal man, I should have 
very little inducement to trade at all but for the hope of success with 
its usual mapas ma Pe profit. Birmingham trades, Manchester and 
other towns trade, at a profit, and I fail to see why they should not— 
subject only tothe condition that they do soon the same lines as ordi- 

nary individuals and companies, and that they do not secure a profit by 
charging at a rate higher than would be charged by a company. 
Take the case of Bristol as an example, and I think ours is a fair 
sample of the average of cases of the kind. We have in Bristol 
60,000 ratepayers, and under 1,000 users of the electric light. The 
luxury of private lighting to the few is rendered possible by pledg- 
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ing the credit of the many, and why should not the many reap some 
benefit from the risk they run, to say nothing of the actual loss which 
attended the early years of our undertaking, which was paid out of 
the rates levied upon them. I think Parliament will be wise not to 
put such restriction as to profit making as are shadowed forth by the 
report of the Telephone Committee. They may well leave the ques- 
tion of the amount of the profit to be settled by the natural law of 
supply and demand. The momenta municipality charges more for 
an say than it is worth will be the moment the public will 
refuse i 

If we review the result of municipal trading, I think its advocates 
(of which I am one) have little to fear. Birmingham, Manchester, 
Glasgow, and other large towns have shown a very good lead, which 
it remains for others only to follow. ‘Failures are very seldom 
reported, and, having to the “ fierce light” which surrounds all 
municipal trading, I think the fact that few failures are reported is 
caused by the fact that there are few failures to report. 

There is one other risk which it is impossible to omit to notice. 
There may be dishonesty in tha official, or, still worse, there may be 
dishonesty in the council, but I think the risk is small in each case. 
So far as officials are concerned, business-like regulation may be made 
which, if powerless to actually prevent fraud, will most assuredly 
detect it, and I think the personal character and position of the 
members of the various representative bodies, coupled with the fact 
that more than one or two must be “in it” to secure success, will 
prevent any serious malpractices by the representatives, even if they 
were 80 minded. 


COMPARISON BETWEEN CHARGING A SECONDARY 
CELL AT CONSTANT POTENTIAL AND AT CONSTANT 
CURRENT, MORE ESPECIALLY AS REGARDS EFFI- 
CIENCY. 


By A. A. CanEn and J. M. Donaxpson. 
(Read in Section A, September 8th, 1898.) 


Tue method of charging secondary cells at constant potential has 
only comparatively recently come into vogue, and the probable reason 
for its adoption now is the saving of time thereby effected. 

Little, however, is known, and nothing, as far as we are aware, has 
been published with regard to the efficiency and physical charac- 
teristics of the method. 

The following tests were carried out to investigate these matters, 
and in order to make a fair comparison between charging at constant 
potential and charging at constant current, a complete set of experi- 
ments by each method was tried on one cell. 

This cell was of the Tudor type, and had two positive plates 
(pasted) and three negative plates (unpasted). The size was that 
called 11 L A, and its listed capacity, charging at 20 amperes and 
discharging at 36, was 108 ampere-hours. 

In order to get the true or working efficiency of the cell, it was 
charged and discharged many times without intermission, until charge 
and discharge curves, obtained in consecutive experiments, did not 
appreciably differ. 

On February 24th, 1898, charging at constant potential was begun, 
and in all 50 charges and discharges were carried out, the intervals 
between charge and discharge, discharge and charge being, on an 
average, one minute. 

During the charge the potential difference between the terminals 
of the cell was kept constant at 2°51 volts, and charging was con- 
tinued until the current had fallen to 10 amperes. 

During the discharge the current was kept constant at 36 amperes, 
5 the discharge was stopped when the P.D. had fallen to 1°82 
vo 

The last charge was given on March 4th, and on March 7th, after a 
preliminary discharge, charging at constant current was started. 

The cell was charged at a constant current of 20 amperes, and 
charging was continued in the first 22 tests until the P.D. had risen 
to 2°51 volts, During the twenty-third and following charges this 
limit was increased to 2°58 volts, in order to increase, if possible, the 
capacity, which was low in comparison with that obtained after a 
charge at constant P.D. 

Discharge took place at a constant current of 36 amperes and was 
stopped when the P.D. had fallen to 1°82 volt. 

Forty-six charges and discharges were carried out. 

As, however, the oa of the cell when charged at constant 
current was considerably less than that after a constant P.D. charge, 
we suspected that the heavy currents passed through the cell during 
the charges at constant P.D. had injured it, and so this method was 
again started to see if the capacity was still the same. 

This was on March 17th, after an interval of only half-an-hour. 

Seven charges and discharges were sufficient to show that the 
capacity had not diminished, and these experiments brought the 
tests to an end. 


Resvurts OpramseD By CHARGING aT Constant P.D. 


Capacity and Eficiency.—The curves of charge and discharge 
drawn from the results of experiments 37—46 inclusive lie very 
near together, and the mean of the results was used in calculating 
the working efficiency. 

The means of the results of experiments 18—49 inclusive, which do 
not differ much from the above, are also given. 

The mean capacity and efficiencies from tests 6 and 7 of the 
second series of constant P.D. tests are also given, and it will be 
noticed that the energy efficiency is somewhat less than in first 
series, 


Ampere! Watt | Ampere Watt | Quantity, Energy 
Experiments. hours , hours hours hours | efficiency efficiency 
put in.| putin. taken out. taken out.| percent. per cent. 


lst Series— | 

Mean of 37—46 91:89 2304 8607 1635 | 987 71 
» 13—49 9197 2307 8599 1632 | 935 708 
Qnd Series— | } 


| 


Mean of 6&7 | 93°60 235 85'2 1610 | 91° 68°5 


The density of the acid varied from 1'159—1'175 in the first series 
of tests, and from 1:154—1°174 in the second series of tests. 

“ Gassing,” or the brisk evolution of hydrogen bubbles from the 
negative plates, occurred just after the first rapid fall of current was 
over—this was when about two-thirds of the charging time had 
elapsed. 

Resistance.—Only approximate figures can be given, as no special 
arrangements were made for taking the E.M.F. accurately at the 
moment of making or breaking the circuit. 

During the last few tests of the second series the resistances were 
as below :— 

Beginning End of Beginning End of 
of charge. charge. of discharge. discharge. 


0°0033 ohm, 0°01 ohm. 0°0043 ohm. 000383 ohm. 


SHaPE OF CURVES. 


Charging.—At the beginning of the charge the currents are, of 
course, very large, about 170 amperes being the usual initial current. 

During the first three minutes of the charge a curious phenomenon 
always took place. The current fell by about 10 or 20 amperes, and 
then rose again very rapidly. After remaining fairly constant for 
about three minutes, the current falls very rapidly to about 40 
amperes, and then drops much more gradually, becoming nearly 
constant at 10 amperes at the end of the charge. f 

This initial falling and rising again of the current we considered 
to be due to an excessive liberation of hydrogen by the large currents, 
causing a temporary increase in the back E.M.F. of the cell. : 

It did not occur in the first few experiments of the second series 
of tests at constant P.D., but appeared to a lesser extent in the 
last. The curves in these tests showed a steady falling off of current 
throughout. 

Discharging.—The P.D. shows a very rapid initial drop, after 
which the curve bends off nearly at right angles, and then keeps 
quite level for a considerable time. Afier this the P.D. falls at an 
increasingly rapid rate. After a charge at constant current, the P.D. 
falls rapidly at first, and the change to the nearly level portion is not 
abrupt. 

inthe first case—ic, after a constant P.D. charge—the rapid fall 
is practically over in the first three minutes, and after this the curve 
is nearly level; whereas in the otber case the initial drop lasts 
three or four times as long, and the curve afterwards shows a gradual 


CHARGING aT CONSTANT CURRENT. 


By this method we obtained considerably smaller capacities, but 
higher efficiencies. ; 

The working efficiency was obtained from the results given by 
experiments 44 and 45. 

The mean of experiments 23—45 is also given. 





Ampere Watt Ampere Watt Quantity Energy 
Experiments, hours hours hours hours _ efficiency! efticieocy 
putin. | putin. taken out. taken out | per cent. | per cent. 


44and55 6835 | 1521 | 6525 1231 954 810 
23—45 id “ie ee a 951 | 810 


The density varied from 1°155—1°167, a less range than when 


charging at constant P.D. 
Resistances,— 
Beginning End of Beginning _End of 
of charge. charge. of discharge. discharge. 


0°0038 ohm. 0:0077 ohm. 00041 ohm. 00034 ohm. 


The shapes of the curves of charge and discharge at constant cur- 
rent are very well known, and need not be commented upon here. 


CoMPaRISON OF THE Two Mzurnops oF CHARGING. 


What we have to compare in order to get an insight into the rela- 
tive advantages and disadvantages of the two methods are :— 

1. The discharge capacity, or the energy we can get out of the cell. 

2. The time needed for charging. 


8. The storage efficiency or ratio of 


4. The life of the cell. 

The first three are put into tabular form below, and we thus see 
that by charging at constant potential the time of charging is less 
than half that which is required if we charge at constant current, 
and that the capacity is 30 per cent. greater if the first method is 
employed, but that the energy efficiency is 10 per cent. less. : 

is loss of efficiency is probably due to the excessive heating 
caused by the large initial currents. 
With rd to the life of the cell when charged at constant P.D., 
we can cae say that, after more than 50 charges and discharges, the 
cell pot in no way the worse. 


watts taken out 
watts put in 
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The plates were not at all bent, neither was the amount of sediment 
at the bottom of the cell notably greater than at the beginning of the 
tests. 





| 
| ao. | Capacity. Efficiencies. 
Method of | Time of | _ pee i ee 
aaatiee. charging, | 
| minutes. | Ampere-hrs.| Watt-hrs. | Quantity | Energy 
taken out. | taken out. | per cent. | per cent. 
| 


Charging at con- 82 86 163 934 70% 
stant P.D. 2°61 | 
volts. Charge 
till current = 
10 amperes. 
Discharge at 36 
amperes till 
P.D. 1°82 volt. | 

Charging atcon- | 206 | 65 2 123 954 81 
stant current 20 | 
amperes till 
P.D. = 2°58 
volts. Dis- 
charge at 36 
amperes till 
P.D. 1°82 volt. 











ALUMINIUM AS AN ELECTRODE IN CELLS 
FOR DIRECT AND ALTERNATE CUR- 
RENTS." 


By E. WILSON. 


(Continued from page 373.) 


ANOTHER set of experiments was made with two cells having as 
electrolytes a 5 per cent. solution of H.SO, in water, and a saturated 
solution of potash alum in water. The area of the pure aluminium 
plate exposed to the fluid was 17 square inches in each cell. A 
current of 1 ampere was passed for four hours through the H,S0O, 
solution cell, and three hours through the otber. At the end of these 
times the temperatures were respectively 33 and 51°C. With the 
1 ampere passing from Al to O, the potentials between the plates 
were respectively 63 and 20 volts. The cell containing the plate 
formed in potash alum solution was then heated, the current through 
it being kept fairly constant by means of a considerable external 
resistance and 110 volts. It was then cooled by placing it in a 
freezing mixture of ether and carbonic acid snow. The temperature 
in this case was reduced somewhat rapidly, and a portion of the elec- 
trolyte at the bottom was frozen, probably a cryohydrate, leaving 
liquid above. The temperature of this liquid portion did not fall 
below zero centigrade. The results are given in Table IIIa. When 





TaBLeE IIIa. 
Volts 
Time. Amperes, bend ~— Remarks, 
one cell. = 
Heating. 
°C, 
1245 p.m.) 0154 288 17 Al connected to positive pole 
RO ys 0154 27:0 18 of charging cells. 
3.40 ,, 0174 153 24 
4.20 , | 0170 162 25 
6.40 , | 0187 166 26 5 
Cooling 
11.0 am.; 0161 29°2 13 The temperatures are those 
113, | 0160 | 301 11 of the liquid electrolyte, 
11.35 , | 0158 | 308 3 | 
12.0 noon 0160 | $10 | 1 
12.30 p.m. | 0168 263 2 | Bottom portion of electro- 
10 , | 0170 25 2 2 | lyte found frozen. 
110 ,, | 0055 495 . | 
ag 4 0 058 1:35 2 | Al to negative. 
114 , | 0235 2:25 ® in . 
115 , | 0165 266 | 2 _ | Al to positive. 
250 , | 0168 312 not | Fluid portion of electrolyte 
known | 


} } poured away, only frozen 
| portion remaining. 





comparing these with the results of Table III., one must remember 


that the areas of the plates in the electrolyte are 17 square inches in - 


Table IITs. and 8} square inches in Table III. This paper does not 
deal with the chemistry of the effect discussed. It is known that a 
clean aluminium plate acquires this film when simply submerged 
in alum solution, in the presence of oxygen without the passage of 








* Communicated to the Royal Society by the late Dr. J. Hopkinson 
F.R.8. Received May 11th; read May 26th, 1898, " . 


currents. We have seen that with a given film time is required to 
develop the effect. 





Norz AppEp May 19rx, 1898. 


[The film on these plates has been examined by Mr. Herbert Jack- 
son, of the Chemical Department, King’s College, London, and the 
following is his communication :— 

“ King’s College, London, 
“ May 12th, 1898. 
“Dan WILSON, 

“TI waited to send you the results of my examination of the 
aluminium plates until I had looked at them carefully with the 
microscope. Not much information, however, is to be gained from 
this. The skin over the plates is, however, seen to be full of minute 
cracks in every direction giving the impression of a dried gelatinous 
pellicle; not an unexpected appearance if the plate had been covered 
when wet with a thin coating of the gelatinous aluminium hydroxide. 
The analysis of the film over the metal shows it to consist of basic 
aluminium sulphate. The origin of this may of course have been the 
formation in the first place of aluminium hydroxide which sub- 
sequently reacted with some of the alum solution to give the basic 
compound. How far the formation of this may have anything to do 
with electrolysis would, I should think, be difficult to say without 
further and more elaborate experiment, and it must be remembered 
that a similar coating can be obtained on an aluminium plate by 
aemening it in an alum solution and leaving this freely exposed to 
the air. 

“ Yours sincerely, 
“HERBERT JACKSON.” 


I have tried an experiment which I think shows that a film formed 
on aluminium by first being placed in contact with an alum solution 
and then exposed to the air, gives the same effect as a film formed in 
the cell when a current is passed from the aluminium to a carbon 
plate through the electrolyte. Two similar bright aluminium plates 
were prepared with carbon plates on either side of them, the area of 
aluminium in the electrolyte being 8} square inches. The electrolyte 
consisted of a saturated solution of potash alum in water. One plate 
was left in the solution for seven hours with no current passing, and 
then exposed to the air for 163 hours. The other plate was sub- 
merged in the fluid and immediately readings were taken of the 
current passing and potential difference in volts between thealuminium 
and carbon plates. The effect in this case was exactly what was 
previously observed. That is to say, the current being maintained 
constant at 0'°055 ampere by about 2,000 ohms being inserted in 
circuit with the cell across about 110 volts, the potential difference 
immediately passed from a small negative value through zero, and 
after 3 minutes and 40 minutes had respectively the values 1°8 and 
2°27 volts; the temperatures being 124 and 154°0O. The test was 
continued. For the next 54 hours the current was 0°204 ampere, it 
was then dropped to 0055 ampere and kept at this value for 16} 
hours, At the end of this time the potential was 10 volts with 
0°55 ampere, and 28°6 volts with 0:163 ampere, the temperature 
being 15° C. 

The other plate was submerged in its solution, the potential 
difference and current being immediately noted as before. The 
results in this case show that the potential, with 0°054 ampere, rose 
immediately from a small negative value of about 0:2 volt to a 
positive value of 1:8 volt. After 4 minutes and 40 minutes 
respectively the potential with current 0°054 had the values 2°07 and 
2°56 volts, the ay ome 9 being 13 and 155° C. This, I think, 
shows that a film formed by exposure to the air after being sub- 
merged in a saturated alum solution, has the same effect as another 
formed in this electrolyte during the passage of current. This test 
was continued. After 24 hours, during which the current was 0°0523 
ampere, the potential was 11 volts, with this current passing, and the 
temperature 16° C. 

The two cells were then placed in series and an average current of 
0°048 ampere passed through them from the aluminium to carbon 
plates for 50 hours. At the end of this time, with current 0'048 
ampere, the potentials were 10 in the case of the plate partially 
formed without current, and 10°3 in the case of the other; the tem- 
peratures being 19 and 174° CO. respectively. With current 0°121 
a. the eo were 26'2 and 27°4 respectively at temperatures 
21 and 194° C. 


Sodium hydrate forming a weak solution in water was tried as an 
electrolyte, the area of the Al plate being the same as before, 
17 square inches. The forming current of ‘8 ampere was passed 
from Al to O for 2 hours, 20 minutes, when the potential between 
the plates was 13°6 volts, the aluminium plate being covered with 4 
thick black deposit. ; 





Parr II. 
Alternate Currents. 


The experiments with alternate currents were undertaken in order 
to investigate the instantaneous values of potential and current. 
One object was to see if the effect we have dealt with in the first 
part of this paper has time to properly develop with ordinary 
frequencies, and, if so, under what conditions. Another object was 
to see if aluminium is a valuable metal for use in condensers for 
alternate currents. 


Aluminiwm-Carbon Celis, 


If the time taken to develop the effects dealt with in the first part 
of this paper were very small compared to the time of a complete 
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period of an alternating potential applied to the cell, one would 
expect to get a practically uni-directional current in the circuit of 
the cell under favourable conditions as to temperature and applied 
potential. This is not the case with the cells and frequencies dealt 
with in this paper. In all these experiments the author has 
endeavoured to make the cells the controlling part of the circuit, 
that is to say, between the terminals of the alternate current machine 
a small non-inductive resistance and a Siemens dynamometer were 
the only part of the circuit other than the cells experimented upon. 
The copper resistance of the circuit including armature was from 
1 to 5 ohms. 

In the first portion of these experiments, the results of which are 
given in Table IV., the instantaneous values of the current, and the 

















Tasce IV. 
First Second P ; 

half period. | half period. = Stee 

ced Ge me) ee = 3 ig 

| | £ leg $/ Sig os | ag ls 

| 3g o5 Z 2 | gs a oa |g 

| 2 ig8) 2 eiseie = | 328 
2 > €iss| = é|32| ee 3 2s | 
3 Ss | g § |Beo| g f eo|ko| B pa IE 
e| e/a) else] | aleciss\ & | £8 8 
2/3| 9) # $8) 914 /8/ee & | 8s 183 
A a ee | | a a 2 
ale || & ja | 5 2 | Ba ge BE cal: 
| | | | | Reh wt 7 
(1) /92 | 89 | 52 | 24°) 26 40) 56°15) 268 | 328 | 27 
(2 91 | 78| 16 57 89 15.69 |167, 265| 110) 9 
(3) 91 |142 162 6 | 33 | 99/42 197/120 | 899 | 26 
(4) (745 | 211 398 | 3 | 186/<65) 3 |178/294 (210 | 36 
(5) | 52 /194 [= 6 | 816 | 35 

| 


| 202) 96 24 1 86 


potential difference between the terminals of the cell, were observed 
by aid of a Kelvin quadrant electrometer and a revolving contact 
maker. The cell across which the potentials were observed consisted 
of one aluminium plate, ,th inch thick, separated by 4th inch from 
a carbon plate 3 inch thick, the electrolyte being a saturated solution 
of potash alum in water. The surfaces thus opposed to one another 
in this electrolyte have each an area of 36 square inches. Another 
cell of the same size as the above was placed in series with this cell. 
Four smaller cells were used in some of the experiments, as will be 
set forth. Each of these consists of a thin aluminium plate opposed 
to a carbon plate, the opposed surfaces in a saturated solution of 
alum have each 8 square inches area, the distance between such 
surfaces being # inch. 

In Table IV. the arrangement of these cells was as follows:— 
Experiments (1) and (2), all the six cells in series. Experiment (3), 
the two large cells in series with one another, and with the four 
small cells arranged 2 series 2 parallel. Experiments (4) and (5), 
only the two large cells in series were used. No attempt was made 
to cool or circulate the electrolyte, but it had considerable volume 
and took some time to heat and cool. In all cases there was an 
excess of salt to insure saturation. Table IV. contains the important 
information obtained from the tests. 

These figures show that small currents are accompanied by large 
phase difference, but the effect we are looking for, namely, a large 
ratio between the maximum coulombs in the two halves of a period, 
mainly develops with large currents for a given frequency accom- 
panied by high temperature and small phase difference. The average 
watts have been deduced from the product of instantaneous volts and 
amperes at 20 equal intervals during a period. 

(To be continued.) 








BELT DRIVING. 


IL.* 


Tx making of pulleys from thin sheet steel with all sorts of hollows 
and irregularities in the rim is properly condemned. Pulleys ought 
also to be made to standard forms. High convexity is an error; a 
belt ought to bed over its full width. A 30-inch belt on a convexity 
of §ths or # will only do the work done by an 18-inch belt on the 
same pulleys properly crowned. 

A double belt on a 3-inch crown loses 3 per cent. at 1,5C0 feet 
velocity, the loss increasing to 20 per cent. on a -inch crown. At 
2,000 feet velocity the loss increases to from 5 to 25 per cent., and at 
4,500 feet velocity the loss is from 35 per cent. to 55 per cent. A 
Lancashire firm, advised by the author, went into the matter 
thoroughly, and finally reduced the crowning of a 24-inch wide 
pulley from 7? inch to ;,thsinch. A crown of ,4th is sufficient for 
pulleys up to 6 inches wide, and for ag over this width .8; inch. 
On vertical shafts the convexity may be doubled. The driven pulley 
may be flat. Of course, a really true ing belt only needs flat 
faced pulleys, and we ourselves would say, use the minimum possible 
crowning. If a belt is straight and true, and shafts truly parallel, a 
very alight convexity will keep a belt to its place. Pulleys are re- 
commended to be as large as there is room for. 

Jockey pulleys are costly expedien ery 
destructive on belts. By abolishing the jockey and compounding 
the belt instead, there will be a gain of 70 per cent. of power. 
Flanged pulleys also are destructive and useless agents. If they 





* First article June 3rd, 1898, 


must be used, employ link belts, the rivet heads of which will run on 
the flange and not endeavour to climb. But no flanges are really 
needed, even on vertical shaft pulleys which ought to be double the 
width of the belt to give room for the belt to play without coming 
off. 

By taking out numerous small engines and using long compound 
belts instead, a Ramsbottom bleach works saves 340 tons per month 
of coal. Twenty-eight small engines have been removed and 20 tons 
of steam pipe has been scrapped. Speaking of ropes the author re- 
commends the square leather rope which is less wasteful of power 
than round ropes; but ropes do not run so economically as do belts. 
This is so. Ropes are claimed to require less width for main driving, 
but this is denied. The system of compound belts enables belting to 
transmit more power per inch of breadth than can be got from ropes. 
Ropes, of course, though thick, have only three-fourths the area of 
square ropes, and there is great loss of breadth between groove and 
groove. Our own experience as regards toothed gears, belts, and 
ropes, arrived at some years ago, was that where an engine would 
indicate 100 H.P. in gears, it would drive the same machinery by 
belts and indicate 105, and by ropes and indicate 110. These figures 
still fairly represent the loss of power by ropes and belts, but Mr. 
Tullis claims for belts results equal to best gearing with less risk 
of breakdowns. He condemns belts working side by side as being 
like ropes—not really working evenly together. But superposed, 
each belt does its proper duty. Side by side the shorter of two belts 
does the maximum work. 

Several varieties of belt are briefly described, and their special 
points eulogised, but the general conclusion is that leather is all 
round the best belting material. Nothing like leather is still the 
cry. Mr. Tullis’s paper is, briefly stated, a special plea for the trial 
of compound belts. The moral is, that if your load increases do not 
spend money unnecessarily in changing pulleys, but put a fresh belt 
on top of the old one. If a belt wears out quickly, put on a new 
one with the old belt on top of it. Doesa belt slip, then compound it ? 
He makes a good case. Yet how rarely isa compound belt to be 
found. Mr. Tallis makes out a very good case for them, and they 
may with advantage be used in all cases where existing belts are 
found insufficient to perform their duty without slipping. 








CYLINDER RATIOS. 


In a recent paper before the North-East Coast Institute of Engineers 
and Shipbuilders, Mr. James Andrews endeavours to place the 
subject of determining cylinder ratios upon a systematic basis. The 
relative volume of cylinders has always been a subject of much study. 
Some engineers aim at securing an even distribution of power 
between the various cylinders of a multi-cylinder engine. Others 
again seek to so arrange the cylinders that the range of temperature 
shall be alike in each, while others again would aim at securing that 


t 
the ratio “ should be alike in each cylinder, ¢ and ¢, being respec- 


tively the initial and final absolute temperature in each cylinder 
respectively. The author does not pretend that any rule of 
proportioning will give great exactitude in results because of the 
disturbing effects of crank positions and receiver capacities, &c. 

The author submits thet a better understanding of the question 
would be attained if changes of leading dimensions of an engine were 
made as nearly relative as possible, thus facilitating improvements 
being made with confidence. In designing multi-cylinder engines 
certain conditions must be determined at the outset as a basis, and 
the following are laid down as desirable :— 

(a) Maximum load on each piston. 

He Temperature range in each cylinder. 

(c) Indicated H.P. in each cylinder. 

(d) Rate of expansion in each cylinder. 

All the above should be approximately equal. 

By securing equality under (a) will be secured the greatest 
maximum power with the least weight and smallest first cost. 

Under (5) the author thinks equality in each cylinder is essential to 
best economy. 

As regards (c) while equality of power does not appear to have a 
direct influence on economy, yet sea-going engineers aim at 
securing equal powers per cylinder, and as they have the arrange- 
ment of the working conditions of the engines, the designer must 
recognise the fad, if it be one, and so arrange matters that in securing 
equal powers the engines are not otherwise rendered uneconomical. 
There is, also, no evidence to show that equal powers are other than 
good for economy. As regards (d) equal cut-off is desirable to keep 
initial volumes and surfaces relatively equal in each cylinder. 

Taking the case of the two-cylinder compound, the various factors 
are :— 

P; = mean initial absolute pressure. 
P., = mean receiver absolute pressure. 
P; = mean back absolute pressure. 
M P = mean pressure reduced to low pressure cylinder. 
M P; and M P, = mean pressures in high pressure and low pressuie 
cylinders respectively. 
B; and B. = relative cylinder volumes. 
r = ratio of expansion. 
r, and 7, = rate of expansion in high pressure and low pres- 
sure cylinders respectively. 
D fraction of drop area relative to whole combined diagram. 

Saturated steam having the expansion curve P v 4° = constant, the 

question is stated on the basis of equal powers and equal expansions 
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per cylinder. Given these equalities we are to find the cylinder 
ratios thus :— 


ee ees ae 


= M P me M Py + Px 
= gt * e im 2) 

r 72 1 
MP, = P 6 = : ) = Py. 
rT} r, 


ahs 
P2 


When k, X 7; = rand MP; = M P, X RB» the ratio of the cylinders 
will be correct as required; but a variation of r or of (1 — p) or of 
both these, may be required. To eliminate — p without allowance 
for the free heat added to the receiver is slightly incorrect, but the 
variation of “drop ” involves so many other variations that its effect 
is difficult to allow, and variable quantities have been left out of the 
question to avoid complication. Most irregularities can be usually 
corrected by link adjustment. 

Other multi-cylinder engines are similarly calculated, the low pressure 
mean pressure being simply the mean pressure divided by the numberof 
cylinders. For compound engines with two low pressure cylinders, 
uP, = ; : to give equal loads initially and approximately 
equal powers. For equal temperature ranges in such engines the load 
and power of each low pressure cylinder is of course only half that of 
the high pressure cylinder. In other multi-cylinder engines with two 
low pressure cylinders, the mean pressure multiplied by the number 
of low pressure cylinders and divided by the total number of 
cylinders, gives the mean pressure in the low pressure cylinders. In 
these latter-day engines we cannot combine equal loads, equal powers, 
and equal temperature ranges with any degree of approximation. 

To show the effect of varying the low pressure back pressure in a 
quadruple cylinder, the following figures are given :— 


Pi P; rT) Ri Re Rg BR. 

190 4 1:33 1 20 4°43 11:0 

199 6 1338 0601 1:92 393 88 
A variation of 2 lbs. in the final back pressure, altering the cylinder 
ratio from 8°8 to 11°0. Small receivers have the effect of increasing 
cylinder ratios so as to retain equality of temperatures, loads, and 
powers, especially as to the two former. When a receiver supplies a 
feed heater, the final cylinders beyond the abstraction point are 
reduced, while exhaust from auxiliaries has obviously the opposite 
effect. 

The diagram efficiency, 8, is the ratio of the actual mean pressure 

referred to the low pressure cylinder to the calculated, or 


Actual mean pressure reduced. 
= me ( woy ) se te 
: r rit = 
where P; is the initial and Pp, the final low. pressure back pressure, 
it is desirable to record © as a guide for future estimations for new. 
machines. 

An appendix to the paper shows the results for a triple-expansion 
engine with three cylinders, 150 lbs. pressure absolute, 1'3 expansions 
in each cylinder, and 4 lbs. back pressure, asssuming r = 9 02. 

Then the results are as follows :— 





R. P, | M P,. | Relative Range of 


l 
| loads. temperature. 
| | 

| 

10 150 89366 | 13-565 70 

2.432 | 55 879 36677 | 13477 675 

6°988 17 433 12 88 | 13483 67:7 


The equality of load and temperature range is thus seen to be well 
secured, while the power in each cylinder or m P x R is also seen to 
be practically identical. 








NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS. —1898. 


Compiled expressly for this journal by W. P. THompson & Co, 
Electrical Patent Agents, 322, High Holborn, London, W.C., and 
at Liverpool, Manchester, and Birmingham, to whom all inquiries 
should be addressed. 





16,463. “Improvements in electric incandescent lamps and other 
articles which require to be hermetically sealed.” F. J. SarcHMELL. 
Dated August 29th. 

18,475. “Electric meters.” B. J.B. Mints. (T. A. Edison, 
United States.) Dated August 29th. (Complete.) 

18,485. “Improvements in the distribution of electrical ene 
for railways and tramways.” J.S. RawogrH. Dated August 29th. 

18,522. “ An improved electrolytic apparatus for the production 
of _ W. THomson, Baron Kelvin of Largs. Dated August 
30th. 





18,531. “Improvements in electric railway switches.” R. A. 
Batpwin and H. Rownanp. Dated August 30th. (Complete.) 

18,549. “Improvements in, or relating to, electrically-driven 
dental engines.” O. W. F. Hix. Dated August 30th. 

18,566. ‘An improved electric light fitting.” G. Nurratr. 
Dated August 30th. 

16,582. “Improvements in induction motors.” R. BELFIELD. 
(B. G. Lamme, United States.) Dated August 30th. 

18,583. “ Improvements in systems for converting the energy of 
electric currents into mechanical energy by means of induction 
motors.” R. Berrrecp. (B. G. Lamme, United States.) Dated 
August 30th. 

18,584. “ Improvement in controllers for electric motors.” H. P, 
Davis. Dated August 30th. (Date applied for under Patents, &c., 
Act, 1883, Sec. 103, April 25th, 1898, being date of application in 
United States.) 

18,613. “Improvements in telephonic systems and apparatus.” 
J. E. Kinassury. (The Western Electric Company, United States.) 
Dated August 30th. 

18,629. “A means of making an electrical contact by pulling a 
cord or wire.” W.W. Martin. Dated August 31st. 

18,630. ‘Improvements in couplings for connecting together the 
electric wires, as used on railway trains for electrical communication 
and such like.” A. Sxurmxs. Dated August 31st. 

18,643. ‘New or improved apparatus for feeding, or moving for- 
ward intermittently, definite lengths of paper textile or other fabric 
photographic film or other material, in sheet or rolled up form.” 
A. 8. Newman and Newman & Guarpua. Dated August 31st. 

18.649. “Improvements in guide rodes and solenoid cores of arc 
lamps.” J.M.Morrat. Dated August 31st. 

18,702. ‘Improvements in electricity accumulators.” A. ScHaus- 
CHIEFF and A. E. Hopason. Dated September 1st. 

18,722. “Improvements in clips for attaching to telephone or 
other cables when drawing the same into pipes or conduits.” J. G. 
Brien. Dated September Ist. 

18,740. “ Improvements in safety fuse apparatus for electrical 
installations.” Srmmens Bros. & OCo., Limrrep. (Siemens and 
Halske, Aktien Gesellschaft, Germany.) Dated September Ist. 
(Complete.) 

18,743. “Improvements relating to the extraction of chromium 
by electrolysis.” J. F.L.Momzumr and E. A. G. Srrmer. Dated 
September Ist. 

18,750. “An improved coin-freed electric machine.” R. Lo1anion. 
Dated September Ist. 

18,754. “Improvements in electric tramways and railways.” 
J.C. Love. Dated September 1st. (Complete.) 

18,806. “Improvements in telephonic apparatus.” A, GRaHaM. 
Dated September 2nd. 

18,807.  “\Improvements in electric sparkers for explosive engines.” 
A. Winton. Dated September 2nd. (Complete.) 

18,820. ‘Improvements in or relating to electrically illuminated 
signs or advertisements.” G.B.BowgzrL. Dated September 2nd. 

18,847.. “Improvements in electric batteries.” M. E. Fon. 
Dated September 3rd. (Complete.) 

18,854. “Improvements in electrically igniting charges of internal 
combustion engine:.” A F. Evans. Dated September 3rd. 





ABSTRACTS OF PUBLISHED SPECIFICATIONS, 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
THompson & Co., 322, High Holborn, W.C., and at Liverpool, 
Manchester, and Birmingham, price, post free, 9d. (in stamps). 


1898. 

3,569. ‘Improvement in electrical apparatus for indicating or 
recording ata distance positions of an index hand or analogous 
movable object.” A.CustapEs. Dated February 12th, 1898. This 
relates to an electrical contact apparatus for indicating or recording at 
a distance the positions of an index hand. It is comprised of a group 
of movable contact pieces placed in proximity to the index hand or 
connected with the distant indicating instrument by separate con- 
ductors. A clockwork is adapted to press the contact pieces period- 
ically against the index hand and so close one of the electric circuits 
which control the distant indicating instrument. 2 claims. 


4,435. “Improvements in electric signalling apparatus for use on 
railways.” C. S. Davy. Dated February 22nd, 1898. In advance 
of each signal post an electric warning bell is provided, suitably 
supported in proximity to the line, having a circuit so arranged 
that when a suitable movable contact is operated by the train, the 
bell will be set in operation if the signal arm isin danger. At the 
signal post is arranged another electric bell with a different tone to 
that for stopping the train, so as to notify to the driver that the 
line is all clear. 3 claims. 


4,468. “Improvements in conduits for wires carrying electric cur- 
rent.” F.G.Howarp and A. W. Sonatzr. Dated February 23rd, 
1898. Straight conduit a are formed from strips of rolled sheet 
metal of sufficient width that when the sides have been turned u 


the distance between the sides is sufficient to take the requi 

number of wires. Cast angle boxes are used in those places where 
it is desired to change the direction of the wires. The interiors of 
the conduit pieces, covers, and angle boxes, are coated with insulat- 


ing material. 6 claims. 


s 








